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FOREWORD

The Port Leavenworth, Kans., Field Unit of the U.S. Army Research Insti-
tute for the Behavioral and Social Sciences (ARI) conducts a research program
in support of the Combined Arms Center (CAC), which includes the Combined Arms
Training bevelopments Activity (CATRADA), the Combined Arms Combat Developments
Activity (CACDA), and the Command and General Staff College (CGSC).

The CATRADA-related efforts encompass the identification of critical com-
mand group performance requirements at battalion, brigade, and division levels;
the development of procedures for measuring command group performance; the de-
velopment of procedures for measuring the training effectiveness of battle sim-
ulations; and the development of specifications for more effective command and
control training systems through experimentation with current simulations.

I'he present investigation was performed with two major training technolo-
gies: battle simulation (BS) and engagement simulation (ES). In the near fu-
ture, these approaches will become available to U.S. Army Forces Command
(FORSCOM) units at their home station and at the National Training Center. The
MILES Trailning and Evaluation Test, U.S. Army, Europe (USAREUR), provided an
opportunity to gather aata about the feasibility and utility of using BS, spe-
cifically the Computer Assisted Map Maneuver System (CAMMS), and ES, specifi-
cally the Multiple Integrated Laser Engagement System (MILES), separately and
ir. combination to train a battalion-size unit. This report describes the
training provided to the battalion command group/staff during the test and the
feasibility and utility of various training configurations. This investigation
is responsive to the objectives of Army Project 2Q263744A795, concerned with
the improvement of command and control training methods and systems.

LLTC Larry P. Mcbonald and the staff of the Computer Support Simulations
Livision of the Battle Simulations Directorate, CATRADA, were instrumental in
the development and conduct of this research. The 85th Meneuver Training Com-
mand, Fort Sheridan, I1l., also contributed to the development of the diagnostic
feedback portion of the training effort.

EPH DNER
chnlcal Director
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MILES TRAINING AND EVALUATION TEST, USAREUR:
BATTALION COMMAND GROUF TRATNING

BRIEVF

Roequirement:

To improve the utility of battle simulation and engagement simulation
technoloyy in command and control (C2) training at battalion level.

Procedure:

Two battalion simulation exercises were conducted with an armor battalion
command group/staff using the Computer Assisted Map Mancuver System (CAMMS) and
a specially developed diagnostic feedback package. Subsequently, two integrated
exercises were conducted in which the battalion command group/staff received C2
trainine with CAMMS while interfacing with one company team conducting field
training against a live opposing force using the Multiple Integrated Laser En-~
gagement Simulator (MILES) equipment and procedures. Detailed performance rat-
ings and the perceptions of the players and controllers concerning realism and
training value were collected for each exercise.

Findings:

Thie CAMMS controller training course, which includes the associated man-
uals and training on how to complete data forms and interpret computer print-
outs, was judged to be satisfactory. The diagqnostic feedback procedures were
generally perceived to be a useful addition to the CAMMS training program.
However, some suggested improvements and modifications were identified. The
integrated training was judged to be satisfactory in most areas; however, CAMMS
was the training environment preferred by the command group/staff. Problems
associated with gathering/reporting information to the control center and the
control/coordination required to synchronize the battle simulation with the
engagement simulation events were identified.

Utilization of Findings:

The suggestions for improving controller training for CAMMS have been pro-
vided to the training developers. An improved diagnostic feedback package is
being developed to provide to the CAMMS developers. The National Training
Center development team have been provided with the findings of the integrated
exercises for incorporation into their planning.
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MILES TKAINING ANL EVALUATION TEST, USAREUR:
BATTALION COMMAND " OUP TRAINING

EXECUTIVE SUMMARY

hegulrement

The Multiple Integrated Laser Engagement System (MILES) Training and Eval-
uation Test, U.S. Army, Europe (USAREUR), was designed to address multiple ob-
jectives concerning improved methods for unit training and evaluation for cche-
lons from squad to battalion. The battalion command group component of the
test dealt with two subsets of these objectives: (a) command post training
using the Computer Assisted Map Maneuver System (CAMMS) and (b) simultaneous
command post and field exercises using the technology of CAMMS and the MILES,
respectively.,  Test events related to these objectives are labeled the command
group training and the inteqgrated training portions of the test, respectively.

Th. command group training portion of the test was designed to train the
battalion command group/staff on subtasks derived from the Army Training and
Lvaluation Program for Mechanized Infantry/Tank Task Force (ARTEP 71-2). This
wag 1ntended both to train the command group/staff for later participation in
integrated and battalion field exercises and to establish a baseline for com-
parison amonr; command post, integrated, and field exercises. 1In addition, there

were three rescarch objectives in this portion of the test:
® Tu investigate the ability of a newly formed CAMMS control team to im-
t tement CAMMS exercises after receiving the standard CAMMS controller
traliing course;
® To collect data on the implementability and utility of a diagnostic
feodback packaqge that interprets and applies the ARTEP concept for
cormand aroug,/staff training to the battle simulation environment; and
e I comparce the relative ability of the CAMMS control team and a team of
cvaluators to -liagnose training deficiencies and to provide feedback to
the command group,/statf.
ALl threo objectiives deal with the personnel, manuals, forms, procedures, and
{ rograms of

tustruction regquired to fully utilize a simulation-based command
dar b control training system in fulfilling ARTEP objectives.

The integrated training portion of the test cxamined the feasibility of
combining command post and field exercises in simultancous multiechelon train-
1y using CAMMS to drive the command post exercises (CPX) and MILES to struc-
ture the field training exercises (FTX). The concept is of interest for two
reasons,  First, the increased range and mobility of modern weapon systems and
corresponding changes in tactical doctrine have expanded the reauired physical
damensions of training areas for training at all echelons, whereas environ-

m ntal and budgoting constraints preclude the acquisition of additional real
e otate to meet the increased neced.  The demand for training space can be reduced
by qaving lower echelons field training in rotation while simulating adjacent
mateiver units.  Sccond, multiechelon training is a way to compress the time
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required for training, since time at the major training arcas is also at a pre-
mium. The integrated tralning concept has the potential for exercising the
command yroup/staff in vommand and control functions while simultancously train-
ing lower cchelons in field problems; an additional bencetit is that interfaces
between the echelons are more completely represcnted than in a typ.ical FTX.

Two primary research objectives were addressed in the feasibility test:

® To develop control structures and information-handling procedures ne-
cessary to integrate battle simulations with tactical cngagement simu-
lations; and

® To identify the enhancements and deqradations in training resulting
from an integrated training system compared to separate CAMMS and MILES
OXCrcisces.

| Procedure:

Two CAMMS excrcises and two integrated exercises were conducted with the

N same battalion command yroup/statf. Performance measures based on ARTEF 71-2

were gatherea during each exercise to determine how well the diagnostic feed-

back procedures could be implemented in each training environment. However,

lack of a comparison group precluded use of these measures as indicators of the

adequacy of the training, so the primary research data consisted of the partic-

ipants', controllers', and evaluators' responses to detailed questionnaires.

» The questionnaires dealt with (a) the clarity, completeness, and utility of the
manuals, instructions, forms, and procedures used during the CAMMS excrcises;
(L) the information and control procedures used during the integrated exercises;

, and (c¢) the perceived realism and training value of each exercise.

The command group training exercises consisted of a covering force mission
over terrain in the Frankfurt, Germany, area and an attack mission over terrain
in the Kastellaun, Germany, area, where the test was being conducted. The first
exercise was chosen to be as similar as possible to the type of exercise most
likely to be conducted by a newly trained control team using the CAMMS system
s0 that the adequacy of the controller training course, given just prior to the
h excercise, could be determined. Hence, the mission and terrain were taken from
the defensive scenario distributed with the CAMMS kit. In addition, the per-
formance diagnosis and feedback sessions were handled by the control team aug-
mented by one observer located in the command group's tactical overations cen-
ter (TOC), since these functions are typically performed that way in a CAMMS
training exercise.

The second exercise was constructed to be similar to the integrated exer-
c¢ises in order to establish a baseline for comparison. An external evaluation
team diagnosed command group performance and provided feedback for this exer-
¢ise and the subsequent integrated exercises. The reaction of the controllers
and evaluators to the diagnostic and fecdback tasks and the reaction of the

, command group to the information provided by each group permitted an initial
evaluation of the diagnostic feedback package and generated data on the person-
ncl requirements for training/readiness evaluation.,
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The two integrated training exercises were both attack missions on Jocal
terrain.  1In cach case, a battalion command group/staff (CPXing with CAMMS inter-
taced with one company team FI'Xing against a live opposing force using MILLS
cquipment and procedures., The CAMMS system simulated "adjacent™ notional com-
panies; kept records of equipment and personnel for both live and notional ele-
ments; and determined direct fire, TAC air, and indirect fire casualtics for
the notional battle. The two integrated excrcises differed principally in the
procedures they used for gathering information from the ficld and reporting it
to the exercise control center and in procedurces used for controlling and inte-
grating the actions of the live and notional opposing forces.

Findings:
1. cCommand Group Training.

a. Controller Training Course. CAMMS has been in the ficld for several
yrars, so it was not anticipated that many major adjustments would be needed in
the hand-off package associated with the system. The responses of the con-
trollers, including the computer terminal operators, supported that prediction.
In general, the controller training course, which includes the associated man-
uals and training on how to complete the CAMMS data forms and interpret the
computer printouts, was judged to be sufficient and satisfactory. On the other
hand, scveral respondents felt that the "mini-exercise" portion of the course
could bu improved by shortening it and by including the battalion command group/
staff 1n the trial run. This would allow the controllers to practice the role-
playing aspect of their duties in addition to the mecharniical skills related to
intcerfacing with the computer and with the terrain board. The questionnaire
responses and controller comments suggest further that the current mix of lec-
ture prescentation and practical coxercise be shifted more toward the demonstra-
tion and hands-on exyperience side. Finally, several controllers felt that more
personnel were necded to represent higher and adjacent echelons of the organi-
zation and to represent additional resources.

L. Dilagnostic and Feedback Procedures. The diagnostic and feedback pro-
cedures were genegally perceived to be a4 useful addition to the CAMMS training
exercise, with 3w of the respondents recommending their inclusion in the CAMMS
package. However, most felt that revisions were necessary. There were basi-
cally two recommendations: (a) reduce the length of the instructions anrd
(b) change the format so that ecach functional area being observed, each mission,
and each unit type is represented by a separate packet of subtasks and associ-
ated obscrvable cvents. The feedback procedures were well received by the
players, controllers, and evaluators; the only major problem in their implemen-
tation was a lack of time to prepare and conduct the sessions at the end of the
execution phiise of the exercise.

¢c. Controllers as Evaluators. 7The controllers felt that they had little
opportunity to observe command group performance. In contrast, the evaluators
felt that they had extensive opportunity to observe and placed more confidence
in their ratings of performance than did the controllers. Two-thirds of the
controllers reported that the observation/rating requirements interfered with
their contrciler duties at least some of the time during the exercise. Finally,
all but one of the controllers recommended that controllers not be used as
observers/evaluators, with the dissenter indicating that this should occur only
if there iy a shortage of trained personnel.
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In general, the controllers did not feel comfortable or confident, ror
did they perceive that they gave accurate and valuable feedback to the plays ro.
The command group participants, whoen asked to rate feedpack, tended to rte toe
feedback received from controllers atter the first exeicise as less accurate
and legss valuable thar that received from evaluators after the second CAMES
excercise.  The practice of having one TOC observer auqgment the control toam
ap pedrs not to be sufficient for training diagnosis.,

o hitedrated Training.

4.  Percoived ‘Training Benetit.  In gencral, the integrated training was
judged Lo be satisfactory in most areas; however, CAMMS was the preferred trar -
ing environment for the command group/staff. Several problems occurred in tiee
first intcgrated exercisce, particularly in the arca of gathering control 1nfor-
mation and reporting it to the exercise control center. The system was modificd

jrtier to the scecond integrated exercise, reducing the information flow problom,
though some control problems persisted.  After the second exercise, all but one
vt the participants agreed that the integrated format should be used in futurc
tralhing exerciscs; however, a minority felt that “some" or "extensive" revision
war heeded.,

b. Information Flow. The integrated training format depends heavily on
high-quality M communications on the operational side among the battalion tac-
tical operations center, combat trains, and company in the field and on the
control side among tho exercise control center, field controllers, and the cp-
posing force in the ficld. In addition, successful integration requires that
timely and accurate information is gathered in the field, then summarized and
transmitted to tne execrcise control center, with control information being
passed from the exercise control center to the field. The prototype integrated
system was successful in establishing the necessary communicatior. links and in-
formation processing procedures but the information flow was not vimely, par-
ticularly in the first integrated excrcise. Revised reporting irocedures im-
plemented in the second exercise eliminated a major source of delay, but a
shortaqge of ficeld controllers prevented any substantial improvement in the
information-gathering process.

¢. Control/Coordination. The controllers had three primary means of man-
aging the integrated excrcise: through scenario development, control of the
opposing force, and the higher headquarters of the unit being tained (simulated
by the cxercisce controllers). The main purpose of the control effort was to
retain live-on-live and notional-on-notional conflicts. This was difficult to
do during the implementation at the battalion level because of the highly inter-
dependent use of company-size units. Despite careful selection of the mission,
training land, and opposing force course of action (scenario control), the live
and notional forces became mixed on the control board during the first inte-
grated exercise. [t also became apjparent that the live opposing force would
have to respond to suppressive fire from notional friendly companies and would
have to anticipate use of the live friendly company so as to move to the indi-
cated locations rapidly enough to maintain the live conflict. Additional con-
trol links from the exercise cortrol center to the ficld controller were added
during the second exercise to iuform the elements in the field of the state of
the notional battle. Although the control mechanisms improved during the sec-
ond ecxercise, military observers in the control team and the test directorate
indicated that the integrated concept would be of greater potential benefit if




A

crploved at the Loyvade tovedl, where mixins of live and rotional forces could
Lo prevented by assignment of battalion zonew.

Utilication of Pindings:
L. Command trouy ‘'raining.

a. Controller Training Course.  Tie results of this test indicate that
methods to increase the emount of tande-on traininug for the control team should
be explored. This should include practice in role playing durina the mini-
exerolse.  The comments and suggestions made by the controllers concerning ad-
ditional jpersonnel arve presently addressed in the CAMMS orntrol manuals.  Any
decisions concerning itcreased personne!l rest on the unit supporting the train-
Jhets o Sudgestions for improvements in the CAMMS sy stom have been passed on to
tne developoers of the system for incorperation into the refined and expanded
CANMMS being develop ed.

t . Diaynostic and Fecdback Procedurcs. The diagnostic feedback package

1o bedng reviged inoaccordance with the fFindings of the test. Ekevisions irn-

lude : (a) Jdividing the instructions into parts and addressing them to spe-
e members of the rvaluation team; (b) tagging the sultasks and associated
cvents according to the specific mission, unit type, and staff area to which
they apply; and (o) modifying the f{eedback procedures to increase the invelwve-
ment of company commanders.  Moethods are being explored t reduce the burden of
v diagnoctic offort ard to improve the training associated with diagnosis and
tecaback.  Anoaudiovisual aid is being considered for the latter purpose.
volor-coding of forms and direct entry of ratings into the computer system are
b ing exprlored as ways to reduce preparation time for the feedback sessions.

c. Controlle:s as bvaluators. Since it is unlikely that the number of
personncl devered to diagnosis can be significantly increased in a training
situation, me.nods are being explored to increase the opporturities of the con-
trol team to observe the command group and to make better use of the historical
record of the oxercise maintained by the computer system for training diagnosis.

.. Integratoed Trailtiing.

The stimulus to considering the integration of a battle simulation with a
ractical engagement simulation was the desire for optimal use of facilities at
tiv new Natilonal Training Center (NTC) at Fort Irwin, Calif. NTC is designed
tu provide unit training in all tactical skills through the battalion level. A
utilization concept that involves simultaneous use of facilities by several
vattalions in different stages of their training cycle was proposed for NTC.
£ natural extension of this concept is to train by brigade, permitting the bri-
gade «taff to ©PX with tli battalion staffs of those units undergeing small
unlit trailning, and simultancously to direct the activities of a unit involved
11 @ battalion task force ficld exercise. The decision to examine the concept
at tattalion level in this test was mandated by the fact that brigade and kat-
talion command/staff participants and division-level controllers and evaluators
could not be devoted to test activities for the necegsary length of time. How-
ever, the findings of this test and of the concept analysis that preceded it
have cloar implications for the information and control requirements and ex-
[ected training benetits of integration at the bricade level.,
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The VL8, Army has several ongoing developmental ef forts designed to improve
the ofticicney and the effectiveness of training. These efforts are designed
to assist and guide units in tulfilling their training responsibilities and
needs. Traming developments of particular interest are tactical engagement
simulations (TLs) and battle simulations (RBS). Tactical engagement simulations
are ficld mancuver systems that simulate direct-fire weapons cffect and signa-
ture using number recognition or laser sensor techniques for casualty asscss-

ment . Battle simulations are map or terrain board maneuver systems designed to
train unit leaders and members of their staff using gaming and computer tech-
nology. The Army Training and Evaluation Program (ARTEP) is being fielded to

}rovide yuidelines and structures to help the training manager plan and conduct
training using the new systems.

The Multiple Integrated Laser Engagement System (MILES) Training and Eval-
uation Test, U,S. Army, burope (USAREUR), was designed to address multiple ob-
Jjectives concerning improved methods for tactical training and evaluation of
combat arms units, from squad to battalion. 1In particular, both TES and BS
were examined in the test. TES was represented by the MILES, and BS by both
the Computer Assisted Map Maneuver System (CAMMS) and the Battalion Analyzer
and Tactical Trainer for Local Engagement (BATTLE). All of thesc systems will
be available to the Army training manager for implementation of ARTEP-guided
training plans. This report deals only with the MILES and CAMMS systems in the
light of their utility for battalion-level training. BATTLL and MILLS for com-
pany teams and smaller units are treated in a separate report.

The toest provided a unique opportunity to observe and assess the various
training confiyurations that could be developed by looking at CAMMS alone or in
compination with MILES within the framework of the Army Training and Evaluation
Iroyram for Mechanized Infantry/Tank Task Force (ARTEP 71-2). At the same time,
this test provided a chance to explore refinements and additions to current
battle simulation technology beinu developed by the Army.

Three training cnvironments/configurations that appeared to have potential
for enhancing the training benefit for command group/staff were proposed. The
first environment ccnsisted of the CAMMS training package augmented by a diag-
nostic feedback package developed at Fort Leavenworth, Kans. Simultaneously,
the controllers’ and evaluators' requirements for implementation of the CAMMS
system would be cxamined. The second training environment consisted of an in-
tegration of the CAMMS battle simulation technology with the tactical engage-
ment simulation technology of MILES. It involved the simultaneous training of
the battalion command group using the CAMMS system and one of the battalion's
companies using MILES in the field. Since this configuration involved mixing
battle simulation and engagement simulation, it is called an integrated exer-
cise. The final training environment consisted of the entire battalion task
force participating in a MILES field exercise with the CAMMS technology used
to control the exercise. This can be conceptualized as a special type of field
training excrcise (PTX).

Op.inions and feedback were solicited from individuals involved in the test.,
Comparisons of these responses provided insights into the advantages and disad-
vantaqges of the various training confiqurations. Five cxercises were proposed
so that various trailning confiqurations could be tried out. YFigure 1 shows
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the original schedule ot the exercises. The first two oxXercises augmented the
CAMMS system with differing diagnostic and feedback approaches, the second two
exerclses tested an integrated format, and the final excercisce used the MILLES
and TAMMS technologices in an FTX configuration. The final training cnvironment
did rnot occur as had been planned. While a battalion ficld excercise was con-
ducted, different controllers and observers were involved and the CAMMS systoem
was not used to ugment excrcise control. Thus, meaningful comparison with the
othur two environaents was not possible.

or purposes of clarity, the discussion of the test is broken into two
topivs: (a) battali - command grouj, staft training using CAMMS and (b) into-
grated training, where CAMMS and MILES were combined to yproduce the training
environment. The results of the test, lessons learned, and recommendations are
i resented separately for each topic. A comparison of the two training environ-
ments 1s then presented.

CAMMS BATTALION COMMAND GROUP/STAFF ThAINING
backigro Ul o

Army constraints on time, moncy, and persontecl have led to an accelerated
ccarch tar more eftficient and effective means orf trainico ter<onnel.  To pvot
tini: challenge, the Combined Arms Trainiug Developments activity (CATRADAT has
Leen applyaing manual simulation and automated data procc sine TAIY) technioes
to command post exercise control to provide more i oovative o Challenging
tralning environments. A primary focus of CATHEALA i< o1 the traiving of com-
mand ygroup/staft in the areca of command and coutrol (CF).

Until recently, the primary means of trainiig conmand dgroup- has been by
using command post exercilses (CPX) and FTX. The (17X has been crativized tor
insufficient sensitivity to the players' actions and behavior:.. T traditiona.
CPX i+ driven by canned message inputs written prior to the exerciss; thus, it
follows a predetermined course. As a result, CFMs do nor inform the commana
group, of the consequences of its actions. 1P'TXs, on the other hand, provide
more realistic training; however, an I'TX usually i1s expensive and often crat -
cized as providing training for the command group at the expense of the trocne.
It 1s also difficult to provide sufficient friendly and opposing foroos (GO
personnel and cquipment to exercise the command group ade uately In tactics and
in the management of resources while facing a realistic PTOR,

CATERADA, in response to the above problems, bas developed a family o1 am-
ulations that attempt to obviate some of these difficulties.  Thesc battle sim-
ulations werre developed to enhance the realism, objectivity, .oud credibiliry, ot
compand atad control training; to provide commanders, command croups, and ctaft
with a way to diacnose and overcome weaknesses identified during internal
tratningysevaluation; and to provide a less costly means of training command
yroups and staffs. Recently, ADP has been applied to a number of battle saimu-
tations to achieve (a) more comprehensive storaye of tacticol information on a
real-time basis, (h) faster and more accurate casualty determination, (c) 1rn-
creased obiectivity, and (d) historical data tor postexercise analysis and ori-
tryue.  One such battle simulation is CAMMS. CAMME i« designed ta <eroeiae
commanders and staf! at brigade and battalion level in control and coordination
of combined arme ojerations. It provides an opportunity to svaluate a umt's
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tactical standing operating procedure (SOP) and is designed for use by the com-
mander or tralning manager at the unit's home station. It CAMMS 1s to be an
eftective home station tralning system, those responsible for training must hbe
able to integrate the toechnique into the unit's training schedule and with
limited manpower must plan, prepare, conduct, and analyze the results of train-
ing. In addition, they must have confidence that using this technique will
satisty the unit's training objectives within the context of ARTEP.]

CAMMS has the potential for providing higyhly effective training experi-
cnces when participation in an exercise is coupled with carefully designed
analysis of command group performance and systematic feedback to‘participants
of performance result.., including acceptance and utilization of this informa-
tion in future training plans. In response to the need for training diagnosis,
diagnostic and fecdback procedures intended for incorporation into the CAMMS

system are currently being developed by the ARI Field Unit at Fort Leavenworth,
Fatis.

The MILES Training and Lvaluation Test provided an upportunity to develop
dand study a prototype o training environment using CAMMS in conjunction with
the projrosed diagnostic feedback procedures.

Teat vbjectives
The command group training portion of the test had four primary obiectives.

1. To collect data ou the ability of a control team to implement CAMMS
exXercises after receiving the standard CAMMS controller training course. While
irior ctudies concerning the CAMMS system have demonstrated its training effec-
tiveness, systematic study of the implementability of the system was considered
desirable. Thas test jprovides feedback to system developers concerning the ef-
fectiveness of the training program conducted by CATRADA in preparing control-
lers to et 0 CANMNE system.

<. o collcect data on the implementability and utility of the proposed
gradnostic teedback packade.  Information about the perceived value of the
diagnostic feedback packaye was desired, as were data on the effectiveness of
the instructions for using it

lAHTEP ¢stablishes the framework for home station training. It provides gui-

dance for training and evaluating all elements of a unit from the lowest cc e-
sive echelon (squad crew) to the battalion task force and higher. The ARTEP
training and evaluation outline (T&LEO) model enables the commander to evaluate
his unit, develop attendant training objectives, train to those objectives, and
conduct a unit recevaluation. ARTEP is designed to afford the unit leaders at
all echeluns the means to determine training/readiness deficiencies and to
tailor remedial training to correct these deficiencies.




3. To investigate the ability of members of the CAMMS control team to
serve the dual function of evaluator and controller. Typically, the CAMMS con-
trol team serves both as the controllers of the CAMMS system and as observers
ot the battalion command qroup's performance. Do controllers have the ability
to perform these simultancous functions satisfactorily--especially when the
cantros team has not used CAMMS previously?

4. To gather data on various aspoects of command group/staff training for
later comparison during the integrated and hattalion phases of the test (for
example, enhancements or degradations 1n the realism with which staff activities
are portrayed, changes in the speed of cevents, and changes in the amount of
intormation that the command group must deal with). Each training environment
itovides a unlque set of training benefits and associated costs. Data on these
custs and benefits must be available to allow the training manaqger to make in-
tormed decislionls on how to allocate trainihg resources.

dystem Description

CAMMS.  CAMMS is designed to excercise commanders and staffs at brigade and
battalion level. CAMMS is capable of accommodating an exercise consisting of
armor, mechanized infantry, infantry, and cavalry maneuver brigades and bhat-
talions with normal combat support (CS) and combat service support (CSS) ele-
ments in a non-nuclear environment against an appropriate enemy force. The
computer program, desligned to support military and logistical problems, greatly
reduces mdajps mancuver preparation time, provides faster and more accurate re-
sults, and preserves historical data for analysis and critique. Player units
may participate from remote field locations or centralized administrative loca-
tions. The computer data kank includes an OPFOR segment capable of fielding
two motorized rifle divisions, a tank division, and a light infantry division
with all their normal support units. The program can be used to plar any unit
from j.latoon and section level to full maneuver brigade, and in any combination.
The computer tunctions are designed to accommodate the employment of conven-
tional forces with all their normal supporting weapons systems. Artillery,
alr, mortars, helicopters, administrative/logistic, and intelligence functions
arc handled as they would be in actual combat.

Players are required to follow the normal sequence for command and staff
actions. They do not actively interact with the computer. Instead, the com-
puter tabulates battle data and provides feedback to controllers, who return
this information to players for subsequent command and staff actions over nor-
mal FM/telephone communications nets. Four data terminals link the control
group: with the computer. There are no canned or prefabricated messages except
to start this exercise.?

CAMMS CTC. The CAMMS controller training course (CTC) was conducted in
three phases. Phase I was the terminal operators' instruction presented to the
terminal operators in 4 hours. This includes 1% hours of lecture instruction
on operating procedures and 2% hours of practical exercise. The practical ex-
ercise portion included logging in, entering correct program, and running

"Additional details about the system may be obtained by contacting CATRADA,
Battle Simulations bLirectorate, FFort Leavenworth.,
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missions as directed by the chief instructor. Phase I1 consisted of instruc-
tion in controller duties for the exercise director and all controllers desig-
nated to run the exercisce control center (ECC). This instruction included all
information contained in Appendix A of this report and instructions on p:epara-
tion of forms for interfacing with the computer. This period of instruction
consisted of 8 hours of lecture and demonstration. Phase III was a mini-
exercise conducted by the CAMMS project officer. The walk-through method was
used to insure that all controllers were familiar with the proper routing of
forms and computer printouts. This exercise started with an artillery fire
mission. A direct fire conflict was then initiated, demonstrating to the player
controllers and OPFOR controllers proper form preparation procedures. An addi-
tional unit was added to the ongoing conflict and then withdrawn to show how
this action would be accomplished during an actual exercise. An air strike was
fired to show procedures for attacking both units and point targets. At this

point, the exercise was turnil + er to the controllers and allowed to run for
4 hours. The mini-exerci- . . alted when the principal instructor felt that
the controllers were fa=i1j..,- ..{ all duties necessary to conduct an actual

exercise.

Diagnostic and Feec..» . . rocedures. Of primary interest in the battalion
command group compon-rnt . - > test was the pilot testing of a diagnostic feed-
back jacrage for the . NMS «.ad related command group training exercises. The
pack: jv describes a technigue for systematically observing the command and con-
trol behaviors engaged i:. during a CAMMS exercise and for providing feedback to
the participants ccncernaing their performance.

Farticipation in a CAMMS exercise, no matter how dynamic and realistic, is
not sufficient in itself to maximize the full training potential of the system.
The primary objective of the present CAMMS system is to provide a training en-~
vironment for the command group to exercise the command and control functions
necessary to perform in a battlefield situation. However, it is important to
view CAMMS or any other battle simulation within the larger training context.

Figure 2 shows the relationships among the various components of a training
program., Within the context of ARTEP, it is possible to conceive of the train-
iny process as a cycle. For battaliorn command group training, the training
manager would begin with a review of the tasks, conditions, and standards
listed 1n ARTEP 71-2. From that list, a set of detailed training objectives
would be developed. Then the training manager would begin to develop the spe-
cific content of the training (e.q., the scenario, type of exercise, length of
exercise, etc.). At the same time, an observation plan would be developed to
insure systematic observation of the exercise to capture diagnostic information
and to summarize it in a coherent format. In addition, a procedure would be
selected for returning that information to the command group. During the ac-
tual exercise, the training vehicle (in this case CAMMS) provides the training
environment for the command group. Simultaneously, the performance of the
command group is observed in accordarce with the developed observation plan.
After the exercise is completed, ti: exercise controllers develop an After Ac-
tion Review (AAR). Assimilating the information presented in the feedback ses-
sion, the command group and the training manager revise the training objectives
based on the strengths and weaknesses observed during the exercise.
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The diagnostic and feedback procedures used in this test consistoed o! reo-
ommendations to the training manager on how to develop and implement a diag-
nostic/observation plan and a feedback procedurce in accordance with the schema
discussed above.

System Components. The command group training design relates to the fol-
lowing five components: the CAMMS package, controllers, data collectors, eval-
uators, and the participant battalion command group/staff.

1. The CAMMS package was the normal configuration of hardware and soft-
ware, including the controller training manuals and predeveloped scenariow,
that was available tor home station training at the time.

2. The CAMMS control team consisted of officers drawn from brigade and
division who were experienced in the staff positions that they were roguired to
role play. The specific duties associated with the key members of the control
team are described in Appendix A. During one exercise (CAMMS 1), the control-
lers also served as cvaluators (with the assistance of a tactical operations
center (TOC) observer) of the command group's performunce to fulfill Test of-
jective 3. The company commanders, executive officers (XOs), or first ser-
geants, and Fire Support Team (FIST) representatives belonging to the partici-
pating battalion were classified as members of the contrel team. Radio opera-
tors for the brigade staff and computer terminal operators werce also included.

3. The data collectors consisted of two enlisted personnel who were re-
qulred to monitor the communications nets and gather information for feedhack
and resecarch purposes (specific duties are listed in Appendix B).

4. The evaluation team was composed of five experienced officers who were
present in the TOC during the second CAMMS exercise (CAMMS 11) and rated the
participants on their performance. The duties associated with the evaluation
team are listed in Appendix B.

5. The participants consisted of the battalion commander and staff, ap-
propriate staff assistants, and radiotelephone operators (RTOs).

Test Events.  The command group training portion of the test consisted of

a training period and two CAMMS excrcises. Table 1 provides an outline of this
phase of the test.

1. Support staff Training. Prior to the CAMMS excrcises, the controllers
(including player/controllers and terminal operators, evaluation staff, and
data collectors) received training on how to perform their duties. The program
of instruction (POI) outlines for these training sessions arc shown in Appen-
dix C. This portion of the training provided the basis for evaluating the im-
}-'lementability of the CAMMS system and diagnostic and feedback package.

2. Execrcise 1. During the initial CAMMS exercise, a covering force mis-
sion was performed on terrain in the Frankfurt, Germany, area using the sce-
nario and terrain map included in the CAMMS kit. The exercise ran 2 days. The
brigade operations order was presented to the unit on the first day. Time was

13
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allowed for planning, during which an updated presentation for controllers was
given, board preparation was completed, and an intelligence buildup began.
Later in the day, the battalion operations order was presented to the company-
level personnel at the battalion TOC in the presence of the evaluator/control-
lers.  The battalion commander, $-3, and company commanders then proceeded to
the exercise control center to array the forces on the control board in accord-
ance with the operations order. The execution of the mission and a subsequent
feedback session took place on the second day.

Table 1

Battalion Command Group Training Schedule

sSupport Staff Training Exercise 1 Exercise 2
(3 days) (2 days) (2 days)

Control team Bde OPORD 1 hr Bde OPORD 1 hr

kLvaluation team planning 3 hrs Planning 3 hrs
Bn OPORD 1 hr Bn OPORD 1 hr
Execution 4 hrs Execution 4 hrs
Feedback 3 hrs Feedback 3 hrs
Questionnaire 1 hr Questionnaire 1 hr
Mission--covering force Mission--attack
Terrain--Frankfurt Terrain-- Kastellaun
Control Team w/TOC Observer Control Team

Evaluation Team

During this exercise, the CAMMS control team served as evaluators in addi-
tion to their normal duties. The controllers, in conjunction with a TOC moni-
tor or observer, evaluated the battalion command group's performance and devel-
oped and conducted a feedback session according to the plan provided in the
diagnostic feedback package. Data collectors monitored command group communi-
cations and provided information to the chief evaluator/controller for inclu-
sion in the feedback session. A separate AAR was conducted for the controllers
to improve functioning in each area of responsibility.

14




3. Exercise 2 The second exercise took place approximately 1 weck after
the tirst. It consisted of an attack mission, which was performed over terrain
similar to that used for MILES exercises. Specifically, the map used was of
the Kastellaun, Germany, arca, where the later field exerciscs were to be con-
ducted.  The mission and terrain were chosen to represent more closcly the
kinds of missions the command group would receive during the intcegrated and
full battalion excrcises. 1In this cxercise, the controllers again performed
the basic role playing and computer-related functions associated with thoe CAMMS
system.  Instead of a TOC observer, however, an cvaluation tcam consisting of
five experienced military observers evaluated the battalion command group dur-
ing the exercise and conducted the feedback scession.

The primary differences between the first and sccond exercises concern the
evaluation coffort, the mission, and the arca over which the oxercise was fought .
CAMMS T was designed to be typical of the exercises conducted with the current
CAMMS package so that implementation data could be obtainced. CAMMS 11 jrovided
a means of comparing the ability of controllers and cvaluators to diagnose per-
tormance deficiencies and provide feedback to the command group.. Tt also pro-
vided information concerning the changes in command group behavior that occur
ALross exercises.

Data Collection Plan. The data collected were based upon one battalion
uXperiencing several different training environments. Therefore, it is .ot
possible to determine training effectiveness from the performance measurements.
Conscquently, most of the findings are in the form of insighrs provided by the
particijants, controllers, and evaluators as to shortcomings in the materials,
procedures, and programs of instruction used.

1. Battalion Command Group/Staff Performance Mcasurement. A battalion
command yroup/staff T&EQ provided the basis from which performance was measured.
The battalion command group/staff T&EOQ focuses on the actions of the battalion
commander and his staff. Based on the T&EO, rating forms werc developod that
described the tasks, subtasks, conditions, and standards for each of the craiti-
cal behaviors to be observed. Accompanying each of the subtasks was a list of
obscervable events to help the observer determine where and when certain behav-
iors were likely to occur. This enabled the evaluator to obgerve overt actions
and determine the proficiency of the command group in performance of the related

subtasks. This T&EO comprises a major portion of the diagnostic feedback pack-
age. A list of the tasks and subtasks which were observed is presented in
Table 2.

Following cach exercise, the evaluators (during CAMMS 1, this was the -on-
trol team and o TOC observer), along with the corresponding participants «i.e.,
the commander and staff) filled out the forms derived from the TakO. This pro-
vided two sources ol information concerning command group performance for uce
in the ferdback session.

brior to the beginning of an exercise, each evaluator was assigned Spe-
cific subtasks to observe. Some subtasks related to several staff areas, and
thercefore several evaluators may have observed a given subtask. The rating
scale used to record the proficiency level of the battalion commander and staff
comsisted of a1 to 1o scale, where 1 indicated that a great deal of improve-
ment was reguired in that particular subtask and 10 indicated that there was
little room for improvement. A more detatled description is presented in the
diaguostic feoedback package.
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Task 1.
1A.
IR,
1C.
1D.

Task

Task 3.

3C.

Task 4.

4C.

4D.

4E.

Task 5.
SA.

Table 2

Training and EkEvaluation Outline

Gather and analyze reguired information.

Analyzc mission.

Determine what information is available and what additional informa-
tion is required.

Determine what information sources are available.

tather all available information and request additional information
as needed.

Develop a plan based on mission and modify it as required by events.
LDetermine friendly capakilities and limitations, request additional
assets if needed.

Estimate enemy capabilities and likely course of action.

Identify key terrain.

Se¢lect battle position/routes to objectives.

Identify critical place.

Develop and compare courses of action.

Individual staff planning:

(1} Commo,

(2) Intel,

(3) Operations,

(4) Admin/log,

{5} Fires.

Coordinate with other staff members.

Communicate/coordinate.

Issue a warning order.

Disseminate plans and orders.

Disseminate combat information and intelligence.

Implement plan.
Concentrate/shift combat power.
Reinforce terrain.

Provide supplies.

Maintain equipment.

Kequest additional assets.

Supervise combat operations.

Compare battlefield events with current order and concept of
operations.

Determine that a new course of action is necessary.
Determine that a change in implementation is necessary.

16
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2. guertionnairres from Plavers, Controllers, and hvaluators.  Also col-
lectedd during this phase of the test were the responses and opinions of the
various persennel who participated in the test. The battalion commander and
statf, the CAMMS controllers, and the cvaluators were surveyed. Generally, the
kinds of information gathered were as follows:  (a) opinions of the participante
as to the utility and acceptability of the exercise, (b)) opinions of the data
collectors/evaluators concerning the T&EO and various forms that were uscd,

(¢) opinions concerning the feedback procedures, (d) problem arcas necding at-
tention, (o) rossible solutions and suggestions to improve the product, and
(f) judgments on the mmportance, realism, and difficulty of each ARTHP subtask
listed 1n the Tsbo. b

Faindings

Implementasbality of CAMMS.  As indicated, CAMMS has been in the field for
several years arsi 1t was net anticipated that many major adjustments would have
to e madge to the hands-oft jackasie associated with the system. The responses
of the controllers, 1ncluding termiral operators, to guestionnaires administered
after the controller training course and the first CAMMS exercise support that
prediction.  The results presented 1n Tables 3 and 4 generally indicate that
the controller traluing course, which ncludes the associated manuals and
tralning or how to complete the cAMME data forms and interpret the computer
jrintouts, was- sufficient and sataisfactory.  On the other hand, several re-
spondents felt that the mini-exercise portion of the course could be improved
by shortening 1t and including the battalion command croup/staff in the trial
run. Most commonhits were about the format of the trawninag session rather than
the content of the course. In particular, some controllers felt tnat less
classroom prescentation time and more hands-on experience would e nr vaelue and
would make more officient usce of time.

After the first CAMMS exercise, some of the control team perscnnel had
additional comrents about the CAMMS excercise that merit discussion (soe Appen-
dix D for specitic comments).

1. FPersonnel.  some controllers felt that additional personnel were needed
to adrquately portray the asscoilated higher, adjacent, and lower echelons of
the organization., For example, they felt 1t was not feasible for one control-
ler to perform botn fire and air controller tunctions. Subseguent exercises
had an additional Air Force representative to serve as alr controller. Others

In addition to the above performance measurements, the communications between
battaltion beadguarters and higher, adjacent, and lower units was monitored and
recorded.  The data collectors recorded five types of information: time,
sender, receliver, length of transmission, and type of content. It was antici-
pated that the communications patterns would be sensitive to changes in command
group proficinncy anad to changes in training environments. lnfortunately, the
data collectors were not sufficiently conversant with battalion and brigade
level staff structures or procedures to classify the messages accurately as to
sender, recclver, and content., Hence, analysis of communications patterns rust
awalit reclassification of the tape-recorded conversations by more knowledgeable
observers.
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felt that additional control personnel to gquide the company commariers, provide
Army air support, and provide electronic warfare (EW) support were alsco necded,

2. Prior experience/role playing. There woere comments coproorning the
degree to which the company commander required prior exjp«rience teo r-bo unlay
combat reporting recalistically. The requirement that the OPFOR controller have
extensive experience in OPI'OR tactics to perform his dut ies accurately was al.o

a source of concern.

3. Administrative. There was some confusion durii; the «x (Cige or F oa
to complete and route the forms. This was especially true in the 1n:tiatic
and conclusion of conflicts on a real-time basis. This resulted 1r Cime o

between events and large gaps of silence in vudio trafio to the [«

4. Computer Progrum. tinally, there were prob-ims relaro o fhe o
routines in the CAMMS computer program. In particular, fire sup; ot alac orhms
were deficient, and certain types of weapon «;stem. for both it and frocncly

forces that should have been available were nct.

Diagnostic and Feedback Procedure.s. The diaync: *ic and i{ceddnack procedures
were generally perceived to be a useful additior to the CAMAD tralning exercise.
Eighty-three percent of the participants recomm nded that the diagnostic ara
feedback procedures be included in the CAMMS package. However, 60% of thoue
recommending inclusion also indicated that revis.ons werce necessary (see
Table 5). The opinions, comments, and obeservations of tuose involved in the
test identified several area: in need of refinement or modification. The de-
tailed responses of the players (command group), cortrallers, and evaluators to
the various guestionnaires administered during ‘he first two exercises are pre-
sented in Appendix E. These comments, opinions, and observations have been
categyorized into three major areas: diagnostic/rating procedures, feedback
procedures, and controllers serving as evaluators.

Tat:le ©

. . . a
Reactions of ‘lest Personnel to Diagnostic Feedback Package

Yes, but with Yes, with
extensive some
No revision revision Yes
Players 2 1 4 2
Controllers 1 0 1 2
Evaluators 0 1 2 2

aAnswers to question, "Would you recommend having the diagnostic and feedback
package included with CAMMS?2"
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Liagnostic Procedures. The controllers and evaluators received in-
st t1ons on how to develop an observation plan to facilitate the assessment

*ocoerand and control performance.  Using the rating forms supplied in the

s hage, the controllers (during CAMMS I) and the evaluators (during CAMMS I1)
ratod the commana qproup's performance pased upon their observations. The play-
croooalso rated their own performance using the same rating foimat after each

RGO se .

The controllers and evaluators indicated that the diagnostic procedures

were casy to use. They also indicated the procedures were useful for observing
and rating commanl group performance but could have been more complete and
better criganized (scee Table 6). The majority of their comments dealt with the
cvaluat: o of subtasks by appropriate staff members. Many felt that a separate
evaluation packet snould be developed for each evaluator/controller. It was
conerads, telt that the packet should be modified according to the specific

“uation (el ., mrssion, unit, staff position) observed and that instructions
o heeded to clarify evaluator/controller responsibility during the develop-
-nt of the observation plan and to show how tc make the ARTEP subtasks and ob-
wrvabile cvents more specific to the exercise.

t lavers, controllers, and evaluators were also asked to respond to the

tuok:, subtasks, cornditions, standards, and observable events listed in the
rati: i package. Table 7 indicates that the ratings of the training and evalua-
tion outline were g nerally positive. However, a need for improved clarity and
wr janization was exjpressed. In particular, it was recommended that each sub-

taskh we modified to reflect the particular duty associated with each staff po-
sition. Most raters felt that the obsexvable events were good “reference
feinis” tu look at command group performance; however, the need to break down
observable events depending on the mission and staff position was also voiced.
I addition to these general comments, suggestions were made to clarify partic-
ular subtasks, conditions, and standards. These specific comments are presented
11 Appendix E. As indicatel in Table 7, the players had a tendency to give
tiigher ratings to the tasks, subtasks, conditions, and standards as they became
more iamiliar with the format. This is exhibited by comparing the ratings given
in CptdS 1 with those in CAMMS II. This suggests that the players should be
involved in the development of the training and evaluation outline to in~rease
thelr familiarity. In this test, schedule constraints prevented such an effort.

The players, controllers, and evaluators were also asked to evaluate the
instructions they received on how to complete the rating forms and implement
the diagnostic procedures. The players and controllers received their instruc-
tiors in a written form; the evaluators were briefed verbally by test direc-
torate personnel. The players and controllers were generally critical of the
utility, clarity, and completeness of the instructions (see Table 8). There
was some confusion concerning the procedures to be followed in filling out the
rating forms. Several questions needed to be clarified by the test directorate
during the initial exercise. In general, raters felt that a more succinct ex-
planation and description of the procedures was needed. Again, the ratings of
the players increased as they became more familiar with the rating forms. How-
ever, the evaluators had no such problems, perhaps because they could ask ques-
tione during the verbal presentation. While the controllers' and evaluators'
ratings of the diagnostic procedures (sce Table 9) were slightly more positive,
the same general concerns about the instructions were expressed. That is, less
verbiage and more specific how-to-do-it directions were desired.
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2. Feedback Procedures. Table 10 prerents the responses of the players,
controllers, and evaluators to the feedba * ~edures. All of the controllers
and evaluators were very positive about the usetulness of the feedback proce-
dures. To a lesser extent, the players also felt that training benefit was de-
rived from the feedback. The ratings on other characteristics of the feedback
procedures were also highly positive, with the exception of the players' reac-
tion to the accuracy of the first feedback session. The major problem ~f the
feedback sessions was that they were too short. More time was needed to develop
the feedback content and to discuss the variou. :tutings and findings with other
controllers/evaluators in preparation for the session. 2Also, there was a need
for morc time to discuss the ratings with the players during the individual
one-on-one sessions. The participants also felt that the feedback procedures
did not make adequate usc of company commanders.

Another aspect of the feedback sessions appeared to be less than satisfac-
tory. The group sessions where the players, controllers, and evaluators came
together to discuss the nutcome of the exercise were not very informative and
were awkward and uncomfortable for all concerned. During the integrated phase
of the test, the group session was modified in response to this problem.

Table 11 indicates that the controllers were less than satisfied with the
feedback procedure instructions, in contrast to the evaluators, who received
verbal instructions. The primary difficulty appeared to be a misunderstanding
as to what the responsibilities and options of the controllers were during the
first exercise.

Controllers as Evaluators. One of the primary objectives of this phase of
the test was to look at the ability of the controllers to perform the duties of
controller and evaluator simultaneously. Table 12 presents several items on
the questionnaire which relate to this objective. The first two items refer to
the ability of the controllers and evaluators to observe command group perform-
ance and the confidence they placed in their ratings of command group perform-
ance. The controllers generally felt that there was very little opportunity to
observe command group performance, whereas the evaluators felt that they had
extensive opportunities to observe. This inability to observe the command group
apparently reduced the confidence the controllers placed on their ratings of the
command group's performance. When the controllers were asked the extent to
which the observation/rating requirements interfered or conflicted with their
controller duties, two-thirds felt that they did interfere at least some times
during the exercise. Finally, five of the six controllers recommended that
controllers not be used as observers/evaluators, while the sixth indicated that
this should occur only if there is a shortage of trained personnel. However,
there was little agreement as to the exact number of observers or evaluators
required. The practice of having one TOC observer appears not to be a suffi-
cient remedy to the overtaxing of the control team. Based on this test, it ap-
pears that the number of evaluators should be more than one, but that five (used .
in CAMMS 1I) may be too many.

In general, the controllers did not feel comfortable or confident, nor d4id
they perceive that feedback to the players was accurate or valuable. The par-
ticipants in the exercise were asked to react to the feedback they received
under the two situations and, as shown in Table 10, they tended to rate the
feedback received from controllers after the first CAMMS exercise to be less
accurate and less useful than that received from the evaluators in the second
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Table 12
Responses to Questionnaire Items
Dealing with Controllers as Evaluators
1. How much opportunitv did vou hdave to observe (measure command group
behavior)?

Mone
Fxtensive A Lot Some Verv Little At All
Controllers 1 0 2 3 0
(CAMMS 1)
Evaluators 4 0 0 1 0

(CAMMS 11)

2. CGiven vour opportunitv to observe the command group, how confident do vou

feel about vour ratings of command group behavior?

90 - 100 70 - 89 50 - 69 30 ~ 49 0 -2y
Controllers 1 3 0 2 0
(CAMMS 1)
Evaluators 3 1 0 0 1
(cams I1)

3. To what extent did the observation/rating requirements interfere (con-
flict) with vour controller duties?

A Great
~Deal Often Sometimes Seldom Not At All
Controllers 1 1 2 1 1

(capss 1)

4. Would vou recommend having controllers also serve as observers/evaluators?

Yes, but Only

Yes, Without if Short of
Reservation Training Personnel No
Controllers 0 1 5

(CAMMS 1)

-

5. Rate the diagnostic and feedback session conducted during this exercise
(CAMMS I1) in relation to the first exercise.

Much Better Better Much Worse
Than the Than the Both Were Worse Than Than the
First __First the Same  the First First
Participants 2 5 0 0 0
(CAMMS 11)
29




CAMMS exercise. The players also rated the feedback session received during
the second CAMMS exercise to be better overall than that received during the
first ¢xercise (Table 12).

Also examined were the ability of the participants themselves to rate their
performance and the dedgree to which their ratings agreed with those of outside
observers (i.e., controllers or evaluators). Table 13 showed how the self-
ratings of the players or participants compared with ratings given by the con-
trollers or evaluators. Looking at absolute differences between participant
and observer ratings, only the battalion commander and the S3 tended to be
closely aligned (within one rating scale unit) with the external observer. In
general, the other participants tended to rate themselves higher than the corre-
sponding external observers. Since there were no external criteria to judge
the performance of the command group, it is not possible to determine which of
the two groups was more accurate. However, the results do indicate that the
difference between perceptions of the participant and observations of an out-
side evaluator may have to be considered during the feedback sessions.

Discussion

CAMMS Implementability. This test provided an excellent opportunity to
view the CAMMS system as it is used by a newly trained control team. Results
indicate that methods and procedures to increase the amount of hands-on train-
ing for the control team should be explored. This should include ways of in-
creasing the amount of practice the controllers receive in administrative (e.g.,
completion of forms) and role-playing duties in the mini-exercise. The comments
and suggestions made by the controllers concerning additional personnel are
presently addressed in the CAMMS control manuals. Any decisions to be made
concerning increased personnel must rest with the unit supporting the training.
1f sufficient resources are not provided, a degraded control effort will occur.
The training manager should be aware of these trade-offs prior to the exercise.
The developing agency for CAMMS was also aware of the shortcomings in the com-
puter programs concerning weapon system update and of deficiencies in certain
algorithms. An improved computer-assisted battle simulation is being developed
to refine and expand the current CAMMS, based on lessons learned in fielding
the present system.

Diagnostic and Feedback Procedures. Based upon the experiences of this
test, a modified version of the diagnostic feedback package is being considered
for incorporation into the CAMMS system. This package will secve as a guide for
the training manager and will provide a starting point for the development of
any diagnostic and feedback program., It is expected that this package will
prevent the training manager from having to "reinvent the wheel" and, at the
same time, provide him with sufficient flexibility to modify the package to
suit the needs of his unit. Specific modifications that will be made in the
diagnostic feedback package include the following:

1. The instructions will be divided into parts and addressed to specific
members of the evaluation team. The discussion of the need for a diagnostic
feedback package, the planning sequence, and the suggested allocation of tasks
will be directed toward the training manager. A separate packet will include a
set of detailed instructions for evaluators given specific areas or functions
to observe. This should eliminate much of the criticism about the wordiness of
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Table 13
Comparison of Plaver and Fvaluator Performance Ratings

Performance a
Rating Differences

Raters +3 +2 +1 0 -1 -2 -3

2 —

BC - TOC OBS (CI)P 10 | 4 5 5

(%]

BC - Ch Controller (CT) 4 10 5

BC - Ch Eval (clI) 1 |6 | 9o | 211 ]

S1 - Bde S1/4 (CT) 2 3 2

S1 - S1/4 Fval (CII) 2 1 1 2 1 1

S4 - Bde S1/4 (CT) 1 3 1 2

S4 - S1/4 Eval (CIT) 2 5 1

X0 - Bde S1/4 (CT) 2 2 1

X0 - S1/4 Eval (¢1T) 3 3

S2 - Bde S2 (cT) 1 3 2 1 2 1 2
S§2 - 82 FEval (cl1ID) 2 4 2 1 3 1 2

S3 — Bde S3 (CI)

ra
N
w
~
—

S3 - 83 Lval (C17) 2 7 10
FSO - Bde FSO (C;) NO DATA
FSO - FSO Eval (CIT) 1 6 2 3

8Table entries are frequencies with which subtasl ratings
provided by participants deviated by the indicated amount and -
direction from those provided by evaluators and controllers.
(e.g., a participant rating of 9 and an evaluator score of 7
would result in a performance rating difference score of +2).
bFirst CAMMS exercise,

CSecond CAMMS exercise.
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the instructions. In addition, the instructions will be augmented by careful
delineation of evaluator responsibilities for adapting the T&EO and the observ-
able events to the particular training situation.

2. Additional modifications will be made in the format of the feedback
session to incorporate the company commanders in more of the tasks to be per-
formed. Specifically, the company commanders will provide information to th~
evaluators in the development of the content of the one-on-one sessions. 1In
addition, thc¢ company commanders may be requested to sit in with the S3 one-on-
one session to provide insights into the runring of r.ie battle. It is also
anticipated that the company commanders will have a greater input into the mod-
ified group sessions described below.

3. The group session will be changed to fit the format used during the
later stages of the test mure «losely. That is, a method will be developed for
the evaluators to ask specific probing questions of the command group and com-
pany commanders to elicit responses about the interactions between the company
commanders and the command grou);> during the exercise. The clarity of the oper-
ations order and fragmentary orders given by the TOC can be examined, as can
the clarity and completeness of information passed from the company commander
up to the TOC. This should occur during discussions about differences in per-
ceptions of battlefield events during particular phases of the battle.

INTEGRATED BATTLE SIMULATION/ENGAGEMENT SIMULATION TRAINING

Background

The integrated phase of the MILES Training and Evaluation Test, USAREUR,
examined the feasibility of the concept of combining command post and field
exercises in simultaneous multiechelon training using CAMMS to drive the CPX
and MILES to structure the FTX. The concept is of interest for two reasons.
First, the increased range and mobility of modern weapon systems and corre-
sponding changes in tactical doctrine have expanded the physical dimensions
required of training areas for training at all echelons, whereas budgetary and
environmental constraints preclude the acquisition of additional land areas to
meet the increased need. If realistic battalion-level command group/staff
training can be achieved with one live company in the field or if brigade-level
exercises can be run with one battalion in the field, a significant reduction
in the demand for training space can be achieved by training the lower echelons
in rotation. This issue is of particular importance for USAREUR and provides
one justification for the test site selection. Second, multiechelon training
is of interest to the Army as a means of compressing the time required for
training, since time at the major training areas is also at a premium.

The stimulus to considering BS/TES integration was the desire for optimal

use of facilities at the new National Training Center at Fort Irwin, Calif.

NTC is designed to provide unit training in all tactical skills up through bat-
talion level. Since it would be wasteful to leave facilities for higher eche-
lon training idle while the smaller units train, a utilization concept that
involves simultancous use of NTC facilities by several battalions in different
stages of their training cycles was proposed. A natural extension of this con-
cept is to train by brigade, permitting the brigade staff to CPX with the bat-
talion staffs of those units undergoing small unit training and simultaneously
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to direct the activities of a unit involved in a battalion task force field
exercise.

In this test, the integration of battle simulation and tactical engagement
simulation was accomplished by taking advantage of developing technologies cur-
rently available in the U.S. Army Training and Doctrine Command (TRADOC): CAMMS
and MILES. CAMMS is described in detail in the first part of this report.

MILES is the most recent tactical engagement simulation technique that has been
introduced into Army field training. It is designed to provide situational
fidelity and realistic casualty assessment that was lacking in previous train-
ing systems. MILES consists of a family of low-power, eye-safe lasers that
simulate the direct fire characteristics of various weapons systems in the Army
arsenal. Laser sensors mounted on individuals and vehicles discriminate between
kill and near-miss beams to provide immediate casualty determination. Designed
fer use by unit commanders and other training managers at home station, MILES
has primarily been used to train company teams and smaller units. This test
investigated the concept of integrating a company team undergoing field train-
ing using MILES with a battalion task force headquarters (battalion commander
and staff) receiving command post training with CAMMS. As a necessary precur-
sor to testing the concept, a prototype integrated training system was designed
for implementation in this test.

The implementation of the integrated training concept in the MILES T&EO‘
test was determined largely by limitations on personnel resources and system
availability. The decision to examine the concept at battalion level was man-
dated by the fact that brigade and battalion command/staff participants and
division-level controllers and evaluators could not be devoted to test activ-
ities for the necessary length of time. System availability dictated the choice
of CAMMS as the CPX driver, as CAMMS is already fielded in Europe. The test
budget could not support acquisition of, nor scenario development for, the more
expensive, advanced computer-driven battle simulation system proposed for in-
stallation at NTC. Similarly, the restricted availability of MILES equipment
limited the scope of the integrated portion of the test to examination of one
battalion task force in one configuration of an integrated training system.

Test Objectives

The primary objectives of this phase of the test were threefold:

1. To determine the feasibility of integrating battle simulation (CAMMS)
and tactical engagement simulation (MILES) technologies.

2, To develop control structures and information handling procedures re-
quired to integrate the systems. During the development and evaluation of the
prototype system, various information and control requirements critical or
unique to an integrated format were identified.
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3. To identify the relative training benefits of the three training en-
vironments created during the CAMMS, integrated, and full battalion exercises.
Each training environment provides a unique set of training benefits and asso-
ciated costs, the specification of which allows the training manager to make
informed decisions on how to allocate resources. Analysis of the three train-
ing environments suggested that a more complex situation confronts the commander
and his gtaff the more troops there are on the ground. This has important im-
plications for the sequencing of training and also suggests ways to augment the
realism of current battle simulations.

System bescription

The integrated exercise system merges the capabilities of CAMMS and MILLS
to support the management of the exercise, performance assessment, and training
feedback. The system consists of four subsystems: the Exercise Control Center
(ECC), the Net Control Center (NCC), the Tactical Operations Center (TOC)/fombat
Trains, and the Field Control component. The four subsystems are physically
separated but interfaced by means of FM radio communications. A diagram of the
various subsystems and communication nets is presented in Figure 3.

Exercise Control Center. The ECC is the major control mechanism for the
integrated exercise. It houses the exercise director and his immediate staff,
who have overall responsibility for the conduct of the exercise. Located in a
permanent facility, the ECC contains the CAMMS telecommunications equipment,
terrain board, and related equipment. Also located at the ECC are the person-
nel who represent the brigade staff, adjacent units, and supporting elements
(e.g., artillery battalion, close air support, attack helicopter).

The ECC/CAMMS control team consisted of officers drawn from brigade and
division who were experienced in the staff positions they were required to
role-play, supported by company-level players/controllers drawn from the test
battalion. This is the same team used during the CAMMS exercises. To conduct
the integrated exercise, additional controller personnel were required. One of
the additional controllers served as the representative of the live company
team that was exercising in the field. He worked alongside two "notional” com-
pany commanders who were under the control of the battalion commander but did
not have units physically present in the field. While the live company team
representative moved markers in accordance with events in the field, the two '
notional company commanders moved their units and conducted the battle in ac- )
cordance with CAMMS procedures.

In addition to the maneuver battalion, the opposing force was also repre-
sented in the exercise control center. The OPFOR controllers represented all
opposing forces in accordance with CAMMS requirements and served as counter- ‘
movers for the live OPFOR on the ground. The second additional controller was
used to man the field control radio, receiving information from the NCC and
passing it on to the live company team representative and the OPFOR team. :

4 . g . .
As previously indicated, the battalion task force exercise was not performed
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in a manner suitable for comparison.
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An additional function of the ECC was to forecast maneuver unit activity
using the LOOKAHEAD computer program. This option provided a limited capabil-
ity to forecast outcomes of engagements before they occurred in the mancuver
area by entering a special conflict algorithm that -upplied casualty summaries
without affecting the admin/log data base.

Net Control Center. The NCC served as a relay station (located in an M577
command vehicle) between the company team field operations and the ECC. The
NCC effectively reduced the distance between the exercising units and the ECC,
received information from the field in terms of specific combat details, sum-
marized the combat information in -a format acceptable for the ECC, and passed
that information to the ECC. The discrete combat detalls obtained in the NCC
were retained for company-level feedback. Two enlisted personnel manned the
NCC.

Tactical Operations Center/Trains. The TOC/Trains housed the battalion
commander and his staff, including support personnel such as radio telernone
operators. Co-located with the battalion commander and staff was the evalua-
tion team, tasked with the responsibility of observing and evaluating command
group behavior. The evaluation team was composcd of five officers. These were
the same evaluation team members who participated in the CAMMS exercises. The
duties associated with the evaluation team are presented in Appendix B.

Field Operations. The Field Operations included a control team, the live
company team, and the live OPFOR using MILES equipment in company-level opera-
tions. The MILES hardware package consisted of low-power, eye-safe lasers which
were attached to direct fire weapon systems to simulate the characteristics of
the M16-Al rifle; the M60, M2, and M85 machine guns; the VIPER, DRAGON, TOW,
and SHILLELAGH missile systems; and the 105mm and 152mm tank main guns. The
control team consisted of controllers/evaluators who monitored and managed the
MILES training environment, including the live OPFOR unit, and also evaluated
company-level performance. Controllers also had the responsibility for obtain-
ing casualty and unit location information to be passed to the NCC and relayed
to the ECC so that appropriate representations could be reflected on the ter-
rain board. Another component of the MILES control team was the fire support
clement. The fire support element was responsible for representing the artil- :
lery play, including receiving indirect fire missions, marking location of ar-
tillery impacts, and determining indirect fire results for the live battle.

Test Design

Test Events. The integrated phase of the test consisted of two integrated -
exercises and an intervening l4-day period set aside for modifications to the
integrated format dictated by the results of the first integrated exercise.

1. Integrated Exercise 1. The sequence of events for the exercise lasted
3 days. The first day consisted of an orientation for the controllers and
evaluators on changes from CAMMS or MILES training that were required by the
integrated format. On the following day, the exercise was bequn. The exercise
consisted of an attack mission over the same local terrain (i.e., Kastellaun)
as the command group cxperienced during the second CAMMS exercise. During the
second day, the command group received a brigade operation order (OPORD), de-
veloped a plan, and issued the battalion OPORD. On the third day, the mission
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wa o executed. The terrain used during this exercise corresponded to that being
occupiced by the field company, and adjacent lane: were assigned to the two "no-
tional” compar.ies. After the e¢xercise, the controllers and evaluators conducted

a4 teedback sessicn for the participants. Following the feedback session, a
gquestionnaire was administered to all involved in the cxercise.

2. Retrofit. After the first exercise, the gquestionnaires administered
to the participants, controllers, and evaluators were examined. The problems
identified by the respondents as well as those noted by the test directorate
were analyzed and, where possible, modifications in the training system were
developed to eliminate them.

3. Inteyrated Exercise 2. The sc.ond exercise again occupied a 3-day
veriod. Luring the first day, controllers and evaluators were briefed on
-hanges in communications and exercise control procedures that were to be im-
plemented during the exercise. Planning by the battalion staff occupied the
second day and mission execution the third. During this exercise, a different
company team performed the FTX. The exercise was again concluded by feedback
to the participants, followed by questionnaire data collection.

Data Collection Plan. The test design did not permit determination of
training effectiveness from performance measures, since there was no comparison
group. Furthermore, changes in performance due to the training environment
~annot ke distinguished from changes due to learning. Consequently, the pri-
mary data collection effort was designed to elicit insights from the partici-
pants, controllers, and evaluators on shortcomings in the procedures used and
the perceiv. : training hencfits of the execrcises.

1. Questionnaires from Players, Controllers, and Evaluators. The re-
sponses and opinions of the various personnel who participated were collected
during this phase cf the test. The battalion commander and staff, the CAMMS
controllers, the MILES controllers, and the evaluators were surveyed. Gener-
ally, the kinds of information gathered were as follows: (a) the perceived
utility and acceptability of the exercise, (b) the identification of various
problem areas that need to be resolved, (c) possible solutions and suggestions
to improve the product, and (d) the perceived importance, realism, and diffi-
culty of cach ARTEP subtask listed in the T&EO.

2. Battalion Command Group/staff Performance Measurement. A battalion
command group/staff T&EO provided the basis for diagnosis and feedback. It
focused on the actions of the battalion commander and his staff. Based upon
the T&kO, rating forms were developed that described the tasks, subtasks, con-
ditions, and standards for each of the critical behaviors to be observed. Ac-
companying each subtask was a list of observable events to help the observer
determine where and when certain behaviors were likely to occur. This enabled
the evaluator to observe overt actions and determine the proficiency of the
command groujp in performance of the related subtasks.

Following each exercise, the evaluators and thc corresponding participants
(1.e., the commander and staff), filled out the forms derived from the T&EO.
This provided two sources of information concerning command group performance
for use in the feedback session and aided in the comparison of training
cenvironments.
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Two types of data were gachered--evaluative and diagnostic. The evalua-
tive data consisted of subjective opinions about the fidelity, utility, and
training benefit of each exercise, judged both separately and in comparison
with previous exercises. There were also ratings of the realism, importance,
and difficulty of each ARTEP subtask. Finally, ratings of command group/staff
performance by participants and evaluators were compared to determine the ex-
tent to which the addition of the live company aided in unifying perceptions of
pertformance. The diagnostic data consisted of detailed comments by control-
lers, ovaluators, and participants about problems identified during each inte-
grated exercise and suggested solutions.

In general, the integrated training was judged to be satisfactory in most
arcas; however, CAMMS was preferred as a training environment for the command
group/staff. Several problems occurred in the first integrated exercise
(INTEG: I}, particularly in the area of gathering control information and re-
porting it to the ECC. The system was modified during a "retrofit" period pre-
cediny the second integrated exercise (INTEG II). The modifications were suc-
cessful i1 reducing the number of problems identified, though some control
problems persisted., After INTEG II, all but one of the participants agreed
that the integrated format should be used in future training exercises, though
the majority felt that "some" or "extensive" revision was needed.

The dcetailed results of the diagnostic effort are reported first to pro-
vide a context for the evaluative results. The results are reported in five
sections:

1. "Problems ldentified in the First Integrated Exercise”" summarizes the
detailed comments of the observers and participants.

2. "Retrofit" is a discussion of measures taken to alleviate information
and control problems that occurred in the first exercise.

3. "Problems Identified in the Second Integrated Exercise" summarizes
detailed comments on the second exercise.

4. "kelative Training Benefits" summarizes the opinions of controllers,
cvaluators, and participants as to the relative value of BS and BS/TES
integration and relates command group performance ratings provided by
players and evaluators to this issue.

5. "Realism, Importance, and Difficulty Judgments" examines opinions about
these dimensions of exercise guality and relates them to the overall
question of training benefit to be derived from integration.

The first three sections deal primarily with data related to regquirements for
successfully running an integrated exercise, whereas the last two deal with the
1ssue of whether integration adds to or detracts from the training that could
be achieved using separate CPXs and FTXs. As indicated, the test environment
did not provide the experimental controls necessary to infer training benefits
from performance measures.
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Problems Identified in the First Integrated Exercise. At the completion
of the first integrated exercise, a questionnaire was administered to all par-
ticipants. It solicited their opinions concerning problems encountered during
the exercisc and asked for solutions. The responses are grouped into three
categories: information flow, coordination and exercise control, and miscel-
laneous. Information flow problems involved gathering information in the field,
transmitting it to the ECC, and passing control information from the ECC to the
field. Control/coordination problems included directing the OPFOR, dealing
with restrictions on the player unit, synchronizing movement, integrating fire
support, and integrating the live unit with notional units. Miscellaneous
problems were changes needed in resources and in the training system supporting
the exercise, but which were not related to the execution phase of the exercise.
Appendix F contains detailed comments by the participants.

1. Information Flow. The most persistent problem encountered during the
first exercise concerncd the gathering and reporting of casualty and unit loca-
tion data for the live units to the ECC.

® There were not enough field controllers (one per platoon) with the
friendly forces to keep track of locations and casualties on a timely
basis when the units operated as separate sections.

e The additional reporting requirem« nts imposed by the integration (peri-
odic updates on unit location and status) crowded the control net, re-
sulting in delays in reporting to the NCC during the peak periods of
the bhattle.

-t

R 4

® Further delays in reporting occurred due to the positioning of the relay
operator in the NCC vehicle. He had to gather data as it was reported
from the field, summarize it in a form suitable for use in the CAMMS
system, and retransmit over the OPFOR control net. The normal delay
occasioned by retransmission was compounded by crowding on the relay
net. Worse still, a major communication breakdown occurred during the
early hours of the exercise, leaving the ECC in the dark as to events
in the field that could not be determined from the player unit's normal
reporting over the battalion command net.

» .

e During the exercise, the live OPFOR occupied and remained in a position
that would have been untenable had the overwatching notional force been
able to inflict casualties on them. It became apparent that direct
communication from the ECC to the live OPFOR was necessary, either to
update the OPFOR leader »nn the state of the notional battle or to com-
mand the OPFOR directly from t“e ECC.

R, YN

2. Control/Coordination. The integrated format is heavily dependent upon
the receipt of timely information from the field. The information flow and
communications problems degraded the control and coordination of the first ex-
ercise to the extent that it was difficult to determine what control problems
would have existed in their absence. A few comments, however, could be ascribed
to inherent flaws in the procedures for control/coordination.

e
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® In addition to the OPFOR control problem discussed under information
flow, the OI'FOK in the field experienced difficulty in maneuvering to
fight the live company. Since the ECC has information on both live and
notional forces, it is the logical site from which to control the live
OPFOR; how.ver, ''t¢ need had not been anticipated, so ECC autheority to
provide direction did not exist during the first integrated exercise.

® It appedared that synchronization of movement for live and notional
forces would remain a problem cven if information from the field were
suitable within the 15-minute resolution established for this exercise.

® The dual fire direction system used to support live and notional indi-
rect fire missions was not totally satisfactory. Information on mis-
sions and rounds fired by the MILES fire marker teams was not available
to the ECC in sufficient detail and was not displayed on the control
board.

® Administration/logistics (A/L) w s not played for the company in the
field. The company XO was used as a tank gunner, rather than in his
normal position, so all A/L play at the battalior Jevel was supplied
by the notional companies. The consequent deartl. in traffic over the
A/L nets reduced the training benefit of the exercise for a significant
part of the battalion staff.

® Notional and live units became mixed on the control buard, partially
because of lags in reporting from the field, but alsc uvecau.c of the
scheme of maneuver developed by the player battalion. Sinco an early
policy decision in the development cf the inteqgrated form.: was to
maintain realism for the live company, direct fire conflicts ketwecen
live and notional units were not allowed. Strict adhercr.e to this
policy might also require restrictions on the scheme of mancuver,
thereby sacrificing realism in the battalior TOC for realism in the
field. Similarly, restrictions on the command grouy.'s options may be
requirced to prevent their concentrating exclusively on the "real" battle
and neglecting the notional units. These problems were anticipated, but
the attempt to prevent them through careful selection of the mission and
terrain was not completely successful, according to comments from the
controllers and evaluators.,

3. Miscellaneous Problems. Administrative problems in conducting the ex-
ercisc and the subsequent feedback sessions and residual problems inherent in
inteyrating the two systems constitute the bulk of the miscellaneous problems
identified in INTLEG I.

® Practical difficulties surrounding reconstitution of forces in the field
surfaced as a problem. The small unit in the field can easily be wiped
out i1n one short battle. 1If this occurs, the integrated exercise quickly
becomes disintegrated unless the force is reconstituted., The MILES
equipment must be reset by a controller key to function after a simu-
lated "hit." Assembly of nonoperational weapons systems for resetting
and reintroducing the equipment to the simulated battle are controller-
intensive processes that were not fully allowed for in the integrated
system procedures and resources.
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A major problem occurring after the exercise was the scheduling of
feedback sessions. The field controller/evaluator had to turn in
equipment, conduct the company-level AAR, and then report to the ECC

to provide input to the command group feedback preparations. This re-
sulted in a great decal of slack time at the ECC, followed by a rush to
develop the information for the feedback sessions. As a consequence,
the command group sessions werc not so well prepared as during the com-
mand group training portion of the test, and the additional perspective
that might have been gained from the controllers in the field was not
used to full advantage.

Retrofit. Modifications were made in the integrated exercise system prior
to the second integrated exercise to address problems that could be corrected
within the resources provided for the test.

1.

Information Flow Problems.

Resource constraints prevented the addition of extra field controllers;
however, periodic reporting requirements were modified for cases of "no
change," thereby relieving some of the burden on the available control-
lers. The NCC situation report used to summarize field rejorts for
CAMMS was also streamlined to adapt more readily to cross-attachments
in the live company.

The relay operator retained the responsibility for summarizing casual-
ties; however, he was stationed in the ECC to monitor a rebroadcast of
the field controllers' reports. The NCC's communications equipment was
augmented by an ARN-292 relay transmitter for this purpose. As casualty
reports came in, they were immediately passed to the A/L work station
for entry into the CAMMS computer programs.

Control Problems.

A communications channel between the OPFOR in the ECC and the OPFOR in
the field was established. A representative of the MILES control team
served as a liaison between the OPFOR controller in the ECC and the
MILES controller who had direct responsibility for the OPFOR in the
field.

The XO for the live company team was relieved ot other duties for the
second integrated exercise so that he could concentrate on his A/L
resyonsibilities.

The remaining control problems either could not be alleviated with the
available resources (fire direction system) or were so closely tied to
information flow that improvements in control were expected to result

from modifications in the information processing procedurcs.

Miscellaneous Problems.

Procedures for reconstitution of forces in the field could not be im-
proved with the available resources.
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The feedback procedures were modified so that the chief field control-
ler would return from the field earlier than in the first exercise and
participate more extensively in the command group/staff feedback
sessions.

Problems Identified in the Second Inteqgrated Exercise. At the completion

of the sccond integrated exercise, a questionnaire was again administered.
Problems identified are categorized as before (see Appendix G). Fewer comments

relate to information gathering and information flow than in the first exercise.

The nmber of control problems identified was not substantially reduced, though
thelr magnitude seems to have been.

1.

Information Flow. Locating the relay operator in the ECC increased

the speed and ease wit!l, which information flowed from the field to the ECC;

However,

<.

ing and

two problems persisted:

Field controllers were hard pressed to report the required location and
status information. 7 'ditional personnel are needed for information
gathering, although this might compound the information reporting prob-
lem unless additional communications facilities are added as well.

On a number of occasions, the events in the field occurred too rapidly
for the location reporting system to reflect them accurately. Thus, an
anachronistic picture of events was presented to the control team and
subsequently to the command group through the player/controllers. Fur-
thermere, the accuracy of position reports from the field was ques-
tioned. Locations did not match those being reported through the bat-
talion command net, though it is not certain which reporting system was
at fault.

Control/Coordination. Despite the alleviation of information gather-
reporting problems, several control and coordination problems remained.

The incorporation of a direct communications channel between the OPFOR
in the field and the OPFOR in the ECC reduced some of the coordination
problems encountered during the first exercise. However, the coordina-
tion of the effort between the two OPFOR elements was still hampered by
the various layers of control between the elements. That is, the OPFOR
in the field did not work directly for the commander in the ECC but
through a field controller. Any coordination required between the two
had to go through the field controller's chain of command, resulting in
delay and asynchronous execution of movements.

As in the previous exercise, many observers commented that the mixin-
of notional and real units created an unrealistic and confusing
situation.

As described earlier, the activities in the field determined the pace
of the exercise and drove the overall battle. It was anticipated that
the field exercise would be more realistic and more difficult to man-
age, and that the notional units would have greater flexibility to ad-
just to differing situations. However, this slanting of the influence
to the field exercise tended to detract from the training potential of
the battle simulation by placing certain restrictions on the potential
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activities and options available within the battle simulation component.
Close air support, attack helicopters, and A/L play appeared to be se-
riously degraded by this technique.

® The battalion command group had a tendency to concentrate on the one
company in the field and spend much of its time with that unit in com-
parison with the two notional companies. This occurred despite the
fact that the two notional companies were also in heavy combat with
OPFOR units.

3. Miscellaneous Problems. The LOOKAHEAD computer program did not appear
to be as useful as anticipated. While the program did predict outcomes that
later occurred on the battlefield, the information was of dubious utility for
managing an exercise at this echelon. 1In fact, in no case did this information
influence the decisionmakers managing the exercise.

Relative Training Benefits. 1In an effort to gain insight into the poten-
tial training benefit of the various training configurations, the perceptions
of the participant command group concerning the value of the training they re-
ceived under the various training environments were obtained. Following each
exercise, the participants were asked to respond to questions dealing with the
fidelity or realism and the perceived training utility of the exercise they had
just experienced. While questionnaires were administered after each of the in-
tegrated exercises, it was decided to compare only the second CAMMS exercise
with the second integrated exercise to minimize the novelty effect of the inte-
grated format. In addition, it was anticipated that the first integrated exer-
cise would be quite rough in that it was the first attempt at such a technique.
Thus, any comparison may have been misleading.

kach participant was asked to rate the second CAMMS exercise and the sec-
ond integrated exercise on five aspects of realism: combat activities, combat
support activities, outcomes of battlefield engagements, enemy tactics and
weapons capability, and the speed of events on the battlefield. The ratings
presented in Table 14 indicate that neither of the exercises was perceived to
be highly realistic. The CAMMS 11 exercise was perceived to be more realistic
than the integrated exercise in the area of combat activities, combat support
activities, and speed of events on the battlefield. Wwhile the differences were
slight, the integrated environment was rated higher in outcomes of battlefield
engagements and enemy tactics and weapon capabilities. Although the findings
are far from conclusive, the participants tended to perceive the CAMMS exercise
as providing a slightly more realistic training environment. One possible ex-
planation for this difference may be due to the control difficulties encountered
during the integrated exercises.,

Questions that dealt with various aspects of perceived training utility
were also included. The ratings were averaged across all participants and are
presented in Table 15. The ratings are generally more positive (i.e., higher)
than the realism ratings. This appears to indicate that although realism is a
valuable asset in any training environment, it is not necessarily a primary
determinant of training utility,
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Table 14

. . ., a
Mean Ratings of Perceived Realism

Aspect CAMMS 11 INTEG i1l

Combat activities 3.2 . 2.6
Combat support activities 2.8 2.4
Outcomes of battlefield engagements 2.3 2.4
"Enemy tactics and weapons capabilities 2.8 3.0
Speed of events on the battlefield 2.8 2.2

Note: N = 9.

aThe ratings could range from 1 (no realism at all) to 5 (a great deal of
realism).

Table 15

Mean Ratings of Perceived Training Utilitya

Aspect CAMMS 1I INTEG II
Improved ability to perform in position 3.8 2.8

Feedback on consequences of actions/decisions 3.2 2.8

SOP exercised 3.8 3.6

Stress 2.7 2.2
Involvement 4.2 4.2 -
Overall training utility 3.8 3.0 .

Note: N = 9,

aRatings could range from 1 (not at all) to 5 (a great deal).
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Both training counfiqurations were perceived to provide an opportunity for
the command group to exercise their SOP, and the participants indicated that
there was a high degree of involvement in hoth oxercises. They also indicated
thet the CAMMS cnvironment did a slightly better job of providing feedback to
the ‘mmand group concerning the consequences of thelr actions or decisions.
The CAMMS cnvironment also appeared to provide a better opportunity to improve
a participant's ability to perform in the position he occupied during the exer-
cise. However, this difference may be partly because the integrated exercisc
followed the CAMMS exercise, and any large learning increment may have already
occurred. The participants also reported that they felt more stress during the
CAMMS cexercise than during the integrated exercise. This may be duc to the de-
cision of the test directorate to allow the pace of the battle to be driven by
those events occurring in the field, resulting in a slower paced series of
events.  Overall, the participants reported that they received better training
during the CAMMS exercise than during the integrated exercise, though the inte-
grated oxercise was also rated "satisfactory" on the average.

The diaygnostic and feedback techniques developed for the CAMMS package
were modified and incorporated into the integrated exercise. In general, the
reactions of the participants, controllers, and evaluators to the modifications
mad¢ to the group feedback session indicated that the new format was an improve-
ment. Other reactions to the diagnostic and feedback procedures continued to
be positive.

One of the significant components of the diagnostic and feedback procedures
involves the comparison of ratings obtained by external observers with those of
the command group itself. It was anticipated that as the interactions during
the feedback sessions occurred, a consensus of what constitutes satirfactory
performance would begin to take shape. Closure about a common standard should
facilitate communications within the feedback session and provide an opportu-
nity for the feedback session to focus more on possible solutions and less on
the differences in perceptions of performance. Therefore, compariscns of the
participants' ratings with those of the external observers werc examined to see
if this occurred. Table 16 presents the mean absolute difference in rating
between each participant and his corresponding observer (evaluator) for the
second CAMMS exercise and both integrated exercises. The anticipated trend did
occur. The major shift towards a consensus appears to have occurred between
the first two feedback sessions (i.e., CAMMS II and INTEG I).

kRealism, Importance, and Difficulty Judgments. Following the second CAMMS
exercise and both integrated exercises, the controllers, evaluators, and par-
ticipants were asked to judge the realism, difficulty, and importance of each
subtask listed in Table 2 relative to the minimum level in each dimension needed
"to be of training value in any training exercise." The judgments were elicited
using magnjitude-estimation procedures.5 They were incorporated into the exer-
cise to help assess in detail the relative training benefits of the battle sim-
ulation and integrated environments. Although data were gathered after the
first integrated exercise, the data analysis plan called for comparison of
CAMMS 11 and INTEG II to avoid any biases in judgments that might result from
novelty of the integyrated format or a particularly poor exercise the first time

5Stevens, S. S. Psychophysics: Introduction to its perceptual, neural, and
social prospects. G. Stevens, Ed. New York: John Wiley & Sons, 1973.
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the format was tried. Judgments from INTEG I were, in fact, uniformly higher
on all three dimensions and on almost every subtask.

Table 16

Mean Absolute Difference between
Particlpants' and Evaluators' Performance Ratings

CAMMS 11 INTEG I INTEG 11
BC - CH Lval 1.25 1.11 .40
$1 - s1/4 Eval l1.63 .63 .64
sS4 - S1/4 Eval 1.50 1.11 .91
XC - S1/4 Eval 2.50 .80 1.20

§2 - 82 Eval 1.80 1.33 No Data
S3 - 83 Ekval 1.58 1.50 2.05
FSO - IF'SO Eval 1.42 .50 .75
Average 1.53 1.00 .99

Table 17 presents the average ratings on CAMMS II and INTEG II for 13 ob-
servers (4 evaluators, 4 controllers, 5 players) who provided estimates for
both exercises. A table entry "E" should be interpreted as "E times the mini-
mum required in a training exercise." For example, subtask 2A for CAMMS I
realism was judged to be 1.401 times greater than the minimum needed for real-
istic training. Thus, values less than 1.0 were judged to be, on the average,
subminimum. Overall, there were no significant differences between exercises.

The expectation that the integrated exercise would be more difficult was
not borne out by the data. Subtasks were consistently judged to be slightly
more difficult in CAMMS II. This might be due to the fact that INTEG II was
the third iteration of an attack mission over similar terrain. 1In the area of
simulation fidelity, there seems to be some advantage for the integrated format
in subtasks associated with information gathering and interstaff coordination.
This is to be expected, since the integrated exercise permitted actual ground
reconnaissance and since the battalior. commander and S3 went forward during the
exercise. The latter is standard procedure for coordinating an attack but
rarely is played in battle simulations for obvious reasons. In both exercises,
logistics play was substandard--a common flaw in current simulations of all
types. The very low realism ratings for individual staff planning and develop-
ing courses of action in both exercises indicate that restrictions imposed to
help control the test may have removed many of the staff's normal planning
options.
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Table 17

Comparison of Subtasks across Exercises

Subtask Realism Importance Difficulty
Task 1 CAMMS II INTEG II CAMMS II INTEG II CAMMS II INTEG IIX
1A 1.352° 1.696 1.461 1.100 1.096 0.927
1B 0.961 1.259 1.487 1.459 1.556 1.343
1c 1.853 1.906 1.041 0.894 1.385%5 0.927
1L 1.028 1.027 1.244 0.995 1.429 1.110
Task 2

2A 1.401 1.293 1.733 1.730 0.889 0.499
2B 1.216 1.6%96 1.405 1.357 1.234 0.994
2C 1.305 1.567 1.489 1.589 1.571 1.034
2D 1.302 1.744 1.262 1.520 1.156 1.071
2E 1.409 1.401 1.478 1.264 1.388 1.303
2F 0.904 0.666 2.128 1.487 1.576 1.255
2G 0.504 0.576 2.077 2.226 1.070 1.121
2H 1.445 1.998 1.320 1.716 1.085 0.937
Task 3

3A 1.269 1.168 1.820 1.728 1.116 0.733
3B 1.370 1.502 1.053 1.132 1.597 1.122
3C 1.540 0.982 1.418 1.496 0.754 0.641
Task 4

4A 1.265 1.115 1.931 2.104 0.631 0.656
4B 1.511 1.514 1.208 1.476 1.501 1.271
4C 1.214 1.105 0.906 0.796 0.978 0.946
4D 1.438 1.408 1.598 1.732 1.010 0.857
4E 0.969 1.147 1.813 1.649 1.645 1.034
Task 5

5A 1.763 1.246 1.570 1.733 1.314 1.192
5B 1.404 1.433 1.394 1.261 1.247 0.744
5C 0.695 0.529 1.637 1.790 1.091 0.782
Overall 1.221 1.236 1.466 1.444 1,198 0.969

a . . , .
Values are geometric means for 13 observers of the ratio of magnitude esti-
mates to minimum values necessary to be of training value.
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Table 18 summarizes the number of subtasks rated below minimum by €ach
group ( players, controllers, evaluators, and player/controllers; i.e., company
commanders and FIST chief). It is apparent that these judgments depend heavily
upon the point of view of the observer. The observers located in the ECC (con-
trollers and player/controllers) were much more harsh in their view of the
realism and difficulty of the exercise. Those located in the battalion TOC
(evaluators and players) tended to view the rcalism of both exercises more fa-
vorably but differed somewhat in their perception of difficulty.

Table 18

Mean Number of ARTEP Subtasks Rated below the Minimum to
"Be of Value in any Training Exercise"

Realism® Importance Difficulty

Evaluators

CAMMS 11 1.8 (5 1.8 ( 5) 4.6 (5

INTEG 11 2.0 (5 1.0 ( 5) 1.0 ( 5)
Controllers

CAMMS II 4.1 (7 1.1 (7 5.3 (7

INTEG 11 5.8 (5 28 (95 9.0 (5
Players

CAMMS 11 2.5 ( 7) 1.5 ( 6) 2.6 «7n

INTEG I11I 1.0 ( 5) 0.2 ( 5) 1.0 ( 5)
Player/controllers

CAMMS II 3.0 ( 4) 3.0 ( 3) 9.8 (4

INTEG II 0.0 (1 0.0 (1) 0.0 (1)
Total

CAMMS 11 2.87 (23) l.67 (21) 5.09 (23)

INTEG I1I 2.75 (1l6) 1.25 (le) 3.44 (1le6)

a . L e .
Numbers in parentheses indicate the number of people responding.
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The isuue of differing per.pectives among observers was pursued further.
Table 19 shows that the inter-rater reliability for all observers was high for
realism and importance, but that agreement on difficulty was substantial only
in INTEG 11. Looking at subsets of the observers, the evaluators show consis-
tently good agreement on realism and difficulty of the subtasks, the control-
lers are consistent on realism and the players show reasonable intragroup
agreement only for the second inteqgrated exercise. The data in Table 20 show
that agreement across exercises was quite high, though again the evaluators
were the most consistent group. The two sets of results in combination indi-
cate that the consistent perspective of observers across exercises on the rela-
tive realism, importance, and difficulty of the subtasks was due more to each
individual's agreement with his prior judgments than to agreement with his
group.

Table 19

Inter-Re¢ ter Agreement within Exercise
for Three Subtask Dimensions

All Raters Evaluators Contrcllers Participants
Dimension Exercise (K = 14 - 21) (K = 4) (K = 4) (K = 5)
Realism CAMMS I1I 0.7206** 0.490 0.558 0.243
INTEG II 0.657** 0.514 0.386 0.575
Importance CAMMS II 0.565** 0.252 0.204 0.046
INTEG II 0.582** 0.566 0.156 0.424
Difficulty  CAMMS 1II 0.354 0.586 0.086 -0.456
INTEG II 0.578*%* 0.566 0.252 0.454

Note: Intraclass correlations were computed using Ebel's formula with Snede-
con's correction for missing ratings. Negative val :s result for F
ratios less than 1. They do not connote an inverse relationship, but
should be considered equivalent to zero for purposes of interpretation.

*.01 < p < .05.

**0 < p < .0l.
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Table 20

Internal Consistency across Exercises for
Three Subtask Dimensions

Dimension
wroup Realism Importance Difficulty
Lvaluators 0.801%*#* 0.805*** 0.088%**
Controllers 0.733%x%* 0.357 0.412
tarticipants 0.573%%* 0.428*% 0.141
All observers 0.837*** 0.534** 0.599*%*

Note: Correlations are based on the means of five estimates for evaluators,
controllers, and participants on 2?3 subtasks derived from the Battalion
Command Group/St+..[f ARTEP.

*.01 < p < .05,
**, 001 - p - .0l.

*&*Lero - p < .00L.

Table 21 shows the correlations among average judgments for the groups of
observers. The agreement of evaluators and participants on realism ratings
shown in Table 18 is reinforced here.

The correlations among dimensions of the subtasks, shown in Table 22, were
computed to determine the extent to which the judgments were being influenced
by a "halo c¢ffect" (an overall positive or negative reaction to particular sub-
tasks). Clearly, these correlations are not large enough to support this ex-
planation of the data. In fact, it can be argued that the only significant
correlation, between realism and importance for CAMMS II, is what one would
desire of a simulation, i.e., that the more important subtasks be the ones
represented in the exercise with greatest fidelity. .

A further consideration in determining the accuracy of the judgments is :
the extent to which they track with other data gathered in the exercise. .
Table 23 shows that, although the average performance ratings of evaluators
are significantly correlated with the average performance ratings given by the
participants for CAMMS II and INTEG II, neither set of performance ratings is
related to subtask difficulty judgments in any reasonable way. The only sig-
nificant correlation is in the opposite direction from what one would expect.
This result cannot be explained in terms of the evaluators' grading easier on
the hard problems, since the relationship exists for participant judgments of
difficulty but not for evaluator difficulty ratings.
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Table 21

Intergroup Consistency within Exercises for
Three Subtask Dimensions

FY e

TR

; g

Evaluators Evaluators Controllers
versus versus versus i

Exercise Dimension Controllers Participants Participants |
CAMMS 11 Realism 0.0,78*** 0.783*%* 0.582*%*

Importance 0.534** 0.351 0.166

Difficulty 0.337 0.056 0.041
Integrated II Realism 0.564** 0.477* 0.659*%**%

Importance 0.511* 0.025 0.025

Difficulty 0.514* 0.261 0.242

Note: Correlations are based on the means of five estimates each for evalu-
ators, controllers, and participants on 23 subtasks derived from the

Battalion Command Group/Staff ARTEP.

*p < .05.

*+r < L0l.

#*#p < ,001.
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Table 22

Association within Exercisés of

Subtask Realism,

Importance, and Difficulty

Exercise Dimension Realism Importance Difficulty
CAMMS 11 Realism -~ 0.434* 0.G611
Importance - - n. 227
Difficulty -- -— --
Integrated I Realism - 0.308 0.383
Importance -- - 0.278
Difficulty - - --
Integrated II Realism - 0.350 0.089%
Importance - - 0.352
Difficulty - - -~
Note: Correlations arc based on the means of 15 estimates combining judgments

from evaluators, controllers, and participants on 23 subtasks derived
from the Battalion Commard Group/staff ARTEF.
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Discussion

The feasibility of integrating battle simulation and engagement simulation
technologies was demonstrated for a battalion command group CPXing with CAMMS
and a company team FTXing with MILES., The demonstration, and more importantly,
the analysis which preceded it, permitted the identification of key information
and control requirements attendant upon any attempt at BS/TES integration. The
demonstration pointed out many problems that were not fully resolved and a few
that might not be capable of complete resolution. In particular, the latter
category includes the mixing of notional and live units and direct fire con-
flicts between them.

Training benefits could not be determined from performance in the inte-
grated format. However, the opinions of the players, controllers, and evalu-
ators about training benefits and related issues were gathered. Few consistent
differences were noted in benefits for the battalion command group/staff. The
differences that did appear generally favored battle simulations for command
group training, though the training in the integrated format was considered
satisfactory. It is not possible to determine the extent to which this prefer-
ence is attributable to the particular implementation of the integration con-
cept used in this test as opposed to inherent limitations in the concept itself.

Data on perceived training benefits for the live company were not gathered,
but it is reasonable to assume that the opportunity to interact with a full bat-
talion staff and to experience competition for battalion assets enhanced the
guality of the company level FTX. This could have little impact on the deci-
sion whether or not to adopt the integrated format, since it would be uneconom-
ical to use the entire battalion staff merely as a training aid for one company;
for integration to be worthwhile, the battalion command group must derive train-
ing comparable to that obtainable in a battle simulation.

Requirements for Integration.

1. Information.

® Positive FM communications must be maintained for both controllers and
participants. If the ECC is remote from either the battalion TOC/Trains
area or the field exercise area, a retransmission capability should be
provided. If either the field controllers or the FTXing participants
have short-range communications gear, the following issues should be
addressed: (a) relay/retransmission of the control net from the NCC to
the ECC, (b) relay of the OPFOR control net to the ECC, (c¢) lateral
communications between the notional company commanders in the ECC and
the live company commander in the field, (d) communications for the
live unit FIST rcjresentative with both fire direction centers and the
battalion FSO, and {(e) communications between the company trains (if
played) and the battalion trains area. It would be desirable for the
ECC to have the capability to monitor and record all nets used in the
exercise. Similar considerations would apply to a brigade-level
implementation.
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Information required from the field for control purposes is of two

types: (a) casualty data and (b) unit location and posture (dismounted,
"buttoned-up”) for each coherent unit in the field (TOW section, tank
platoon, etc.). The procedures for collecting this information should

take into account the need for timely reporting to the ECC, but also,
if done manually, the information transmission and processing limita-
tions of the system. Automated position reporting and casualty report-
ing, availablc on some instrumented ranges, would alleviate many of the
control problems experienced in this test but would probably not be
available for home station training.

The casualty data must be summarized in a form suitable for entry into
ti.e battle simulation computer system. Summaries maintained in a form
sultable for later comparison with traffic on the A/L nets and with
$1/84 records would also be desirable for diagnosing the quality of
reporting and recordkeeping. Unit location summaries at prescribed
intervals, as implemented in this test, were not flexible enough to
maintain an accurate picture of events during peak periods of the con-
flict. Again, automation could make the process much more timely for
updating the represcntation of the conflict in the ECC.

The information gathering and reporting system should be constructed so
as to capture information for training analysis and diagnostic feedback.
The CPx driver should keep records of conflicts, losses, expenditure of
ammunition, and resupply and should summarize it in a form suitable for
use in the feedback sessions. Automated entry and summarization of
performance ratings should also be incorporated in the system to avoid
extensive delays in preparing the feedback sessions.

The situation analysis capability provided by the LOOKAHEAD program did
not apjear to be of value in controlling this exercise. Integrated ex-
ercises run at the brigade level may benefit from such predictions,
however, since the pace of events is somewhat slower at this level and
more lead time would be required to maneuver the OPFOR in accordance
with the exercise director's plan and to react to changes in the maneu-
ver battalion's course of action.

Control.
The exercise director should be in overall command of the exercise. He
requires direct communication with the chief field controller and the

chief controller of the battle simulation. Mobility, such as helicop-
ter transportation, would be a valuable asset.

The OPFOR in the field should maneuver under the direction of the OPFOR
controller in the ECC. He must also respond to directives from the
chief field controller. OPFOR artillery should be integrated between
the CPX and FTX portions of the exercise. These control requirements
heavily affect the communications requirements for integration.

Control may also be exercised through scenarioc development. Problems
in mixing of notional and real forces and in overconcentration on the
live unit may be partially alleviated using this technique. A detailed
script for the exercise, including OPFOR contingency plans for all
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foresecable friendly courses of action, should be developed and tested
prior to the exercise using wargaming techniques in order to insure
that the unit is exercised in all areas required by the training plan.

If necessary, administrative controls can be introduced by the exercise
director through the chief controller of the battle simulation, who

alsoc plays the role of higher headquarters commander.

Policy Questions Impacting on Requirements. Several of the require-

ments for inteqration necessitate the evaluation of trade-off felationships be-
tween realism for the command group and for the live company, between economy
and doctrinally correct training, and between control of the exercise and "free
play" by the participants.

Direct fire conflicts between live and notional units could reduce the
realism of the exercise for units in the field and would complicate the
control process. On the other hand, the scenario or administrative re-
strictions required to prevent them would tend to undermine the train-
ing value of the exercise for the command group.

A compromise might be effected by introducing a few weapons systems
under the control of the notional unit commanders to represent the no-
tional units in the field and/or equipment to simulate the noises of
these units. These skeleton forces might be allowed to simulate sup-
pressive fires or even to inflict simulated casualties on the live OPFOR
in accordance with battle simulation predictions of the results of en-
gagements between the live and notional forces. Live-on-notional con-
flicts would be more difficult to arrange than notional-on-live con-
flict, since with the exception of the skeleton forces the live OPFOR
would not be able to detect the disposition of notional units. Simi-
larly, the live friendly forces would be unaware of the disposition of
the notional OFFOR.

Indirect fires do not present the problems with realism that direct

fire conflicts do. However, the live units have no resources for tar-
get development against notional units. A trade-off that must be eval-
uated is the training benefit gained by allowing notional units to ini-
tiate artillery action against live units versus the problems that arise
in controlling target development when notional units with perfect in-
telligence are allowed to fight live units., Modifications to the battle
simulation to limit the intelligence available to player/controllers or
to limit their use of it could remove this objection.

Ancillary interfaces for TAC air, attack helicopters, air defense, A/L,
mobility/countermobility, and specialized intelligence require the
evaluation of trade-offs between economic factors and the value of
training according to doctrine. Command and control training should
emphasize the coordination of the total resources available at a given
echelon in order to maximize the combat power generated at the critical
place and time in the battle. Highly artificial limitations on the re-
sources available to the commander reduce the level of stress and in-
volvement of the staff and could cause the command group/staff to
underestimate the true difficulty of their tasks. Similarly, failure
to simulate the full range of OPFOR capabilities could produce negative
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transfer of training to an operational environment. In the test, these
ancillary systems were included in the notional battle but were not
simulated in the field exercise. This helped stimulate staff involve-
ment in the cxercise, but created artificialities in the scenario that
were noticeable in both the battle simulation and the engagement simu-
lation. Simulation of these capabilities in an FTX would be prohibi-
tively expensive in most training situations, the National Training
Center being the only likely exception.

Training Benefits. The prototype integrated exercise system developed for
this test provided an initial opportunity to explore the utility of merging
battle simulation and engagement simulation technology. The determination of
training benefits associated with the integrated system is based upon the per-
ceptions and experiences of the controllers, evaluators, and participants as
well as the observations of test directorate personnel. A true determination
of the training benefits associated with the integrated system requires a more
axtensive research effort than was possible in this test. 1In particular, actual
‘hanges in performance that result from training in the integrated format should
be examined. However, the opinions and observations gathered in developing and
implementing the integrated concepts provide insights into the potential bene-
fit of such a system and identify areas needing future developmental research.
The discussion of the training benefits of the integrated ecxercise system will
be divided into three parts: (a) the capabilities of the integrated system,

(b) the limitations or constraints of the integrated system, and (c¢) a prelimi-
nary comparison of these capabilities and limitations in the CPX and FTX
environments.

1. Capabilities of Integrated System. The integrated exercise system
provided a mechanism by which the battalion commander and his staff, company
commanders, and one company team within the battalion could be trained simul-~
taneously. This concept could also be implemented at a higher echelon such
that a brigade commander and staff with one kattalion train simultaneously.
Participants received training in ARTEP tasks related to command, control, and
communications, as well as in some tactical areas.

The integrated system forces the kinds of interactions that are necessary
to adeqguately perform a mission in a field environment: the live company com-
mander experiences the impact of on-the-ground visits from his commander, while
the battalion commander and staff must react to requirements of higher head-
quarters and work in concert with adjacent units. The integrated exercise sys-
tem also took advantage of current innovations designed to relieve the control
team of routine casualty mediation and data collection requirements. These
technologies increased the acceptance of the battlefield outcomes and negated
many of the arguments concerning casualty mediation often raised during field
training. In addition, the advanced technologies provided a means of capturing
performance data and battlefield event data for diagnostic and feedback
purposes.

2. Limitations of Integrated Exercise System. Associated with the inte-
grated exercise system are several training constraints or limitations that
should be addressed. Artillery, close air support, and attack helicopters had
limitations placed on them by the realities of the field training environment.
Perhaps the biggest problem associated with the integrated exercise system is
the constraints that may be placed upon the participants to provide an adequate
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and realistic training exercise. That is, there may be a need to limit the op-
tious of the battalion command group concerning tactics and resource utiliza-
tion. These restrictions are driven, for the most part, by the problems asso-
clated with controlling such an integrated exercise and probably lessen the
training potential of such an environment.
AS

3. Comparison of Intceyrated System with CPX and FTX Environments. The
test plan called for examination of command post exercises, integrated exer-
cises, and a battalion field excrcise. While systematic data were collected on
the first two training environments, it was not possible to do so for the field
vxercise. Therefore, FTX comparisons are based upon insights and analyses that
developed during planning for the test.

In some arecas the integrated exercise provided greater realism than the
battle simulation; in others, the reverse is true. The integrated exercise
provided the added dimensions of haphazard movement rates, equipment failures,
communications gaps, and similar random events that are not typically well rep-
resented in battle simulations. On the other hand, many of the combat support
and combat service support activities that lend intensity and realism to a CPX
were poorly represented in the integrated exercises and would be expensive to
incorporate in any integrated effort. Furthermore, the constraints placed upon
the command group to prevent mixing of live and notional elements distorted
their planning and decisionmaking processes, thereby reducing the training
benefit of the exercises. The overall training utility perceived by the par-
ticipants was greater in the CPX mode, but firm conclusions in this area should
be based on performance data rather than attitude surveys.

The integrated concept may be of greater merit than a battalion task force
or brigade field exercise, since the integrated effort is cheaper, can be per-
formed in a smaller training area, and may be no more difficult to control.
The tralning benefit may be as great or greater than that achieved in an FTX, l
since a wider variety of resources can be simulated. Furthermore, the inte- f
grated concept provides an opportunity to exercise defensive missions against
a realistically large OPFOR, while equipment and personnel requirements would
be prohibil ive for an FTX.

Future Research. From the experiences of developing and testing the inte-
yrated exercise system, the following implications for research and development
were identified:

1. An integrated exercise at the brigade level which has the battalion as
the live unit in the field should be developed. It is anticipated that many of
the control problems encountered during this exercise, such as mixing of units,
wculd be lessened in a brigade-level integrated exercise due to the typically
less interdependent operation of battalions. It is further anticipated that
the payoffs would be greater than the expense of fielding a brigade.

2. The training benefit of the integrated system should be assessed in a

controlled study involving the use of comparison training systems and the mea-
surement of changes in performance for all echelons in the task force.
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3. Data on movement rates, equipment failures, communications disruptions,
and distortions found in field exercises should be collected and incorporated
into battle simulations to increase the fidelity of the trainirg environment.

4. Battle simulation programs that more closely represent the degraded
intelligence and "fog of battle" proplems associated with the field environment

should be developed to provide the player/controller with appropriate
information.
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APPENDIX A
CAMMS CONTROLLER TRAINING COURSE:

During the controller training course personnel designated as controllers
are taught aspects of their positions and the organization of the control
facilitv. It shouid be understood that controller responsibilities in a
CAMMS exercise are not significantly different than those of controllers in
traditionally run command post exercises. Controller responsibilities include
but are not limited to the following:

1. Represent commanders and staff of higher and adjacent headquarters
and other elements not playing the exercise,

2. Provide information that cannot otherwise be developed.

3. Interjection of situational data that causes player elements to react.

4. Maintains objectivity by insuring that neither an unrealistic

accumulation of combat power nor unrestricted use of it occurs.

Chicf Controller

The chief controller is responsible for the overall CAMMS exercise, both the
control facility and the plaver area. He should be the senior controller
present. Perhaps his most important function is to coordinate with the unit
commander being exercised concerning the training objectives he wishes to have
observed or stressed during the exercise. He arbitrates major decisions
affecting the exercise such as:

1. Differences between US and OPFOR controllers.

2. Situation specific questions or problems not otherwise covered.

3. Resolution of critical variables such as time distance factors-
commitment of reserves-orders from higher headquarters.

4. Lends his experience and professionalism to other controllers to

enhance realism,objectivity and real life situations.
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Tahle Umpire

The table umpire is the chief controller's principal deputy. 1t is his
responsibility to exercise overall supervision over the control facility and all
operations conducted therein.  Several of his more important functions are as
follows:

I. Operation of the control board.

o

Supervision of the CAMMS control register.

3. Supervises posting of the control board with graphics and unit counters.

In order to insure neither side takes an unfair advantage, the table umpire
requires the OPFOR post their side of the control board first. TLe friendly
forces must then be deploved based on the commander concept of operation. The
table umpire must then observe bhoth forces to insurc the posting procedure is
done according to deployment prescribed and not in response to what they see
on the board.

During the exercise the table umpire arbitratces anv disagreements between
table controllers concerning line of sight between units, terrain types and or
tactical decisions which impact on the situation. Accordingly, it should be
obvious that the individual occupying this position should be senior in rank to
the other controllers and possess considerable tactical knowledge. It should also
be obvious that the table umpire and chief controller coordinate to insure the
control facility is operating in support of the training objectives noted by

the exercise unit commander prior to the exercise.

US Table Controllers

The duties of the US table controller applies not only to the company
commander but also to the fire support team chief and X0/1SG. These individuals
must wear two hiats while he performs the following task. As a plaver (1) maneuver
his forces IAW current doctrine, (2) '"fight the battle" on the control table,

(3) follow his unit SOP. As a controller:
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1. Graphically display tactical scheme as per OPORD.
2. Task organize as per OPORD,

3. Label units with the appropriate operation code.

4. Preparce appropriate forms for interface with the computer.

Obviouslv, it is necessary for each individual to accomplish all the items
listed; however, cach person must be capable of doing each task so that the
exercise is not interrupted.

The company contrel cell must take orders from the battalion command group,
organize their forces and attempt to execute their mission against the enemy
realisticallv.  Thev should be aware of how to use assigned assets and request
other assets as required by the tactical situation. They must visualize the

battleficid and portrav this via communications to the commander and his staff.

OPFOR_Controller Dutics

The OPFOR controllers have the same tasks to perform as the US table controllers.
Tt should be noted however that OPFOR controllers do not have to report combat
results to highes headquarters because an OPFOR staff is not plaved in CAMMS.
Additionallv, resupply action of OPFOR units must be closely monitored by
the chief controller. 1t is important for all controllers to understand that
this situation is an open and free play game. All activities which occur in
the CAMMS control facility should be an interaction between OPFOR and US table
controllers to insure objectives of the exercise are accomplished. There is
alwavs a tendency to start making decisions for the command group and fight
to win on the control board. This activity should be stopped and controlled
by the table umpire and chief controller. Cooperation at the control board will

result in a realistic picture being drawn for the commander and staff.
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Fire Support Controller Duties

This controller and his assistants are responsible for playing all artillery
normally available to the unit conducting the combat operation. They should
establish the equivalent of a FDC which will receive, process, and fire the
missions for the FIST CHIEFS operating at the control board. Obviously, this
FDC will not operate like a "real" FDC in terms of computing data but, would
"sound" like a real FDC and respond in similar fashion concerning time and
procedures. This provides information for fire support officers at battalion
and brigade to monitor in terms »f ongoing fire missions, as well as a means
to plan future operations an additional function of the FDC is to slow down
the rates of fire to within the capabilities of the weapon systems conducting
the fire mission. This is important so that the players do not get the idea

that artillery works like a fire hose.

Tactical Air Controllers Duties

Ideally this controller should be an air force officer. Active army units
may use their FAC's or request support from the USAF FAC pools at Shaw or
Bergstrom air force bases. Reserve component units may request support from
local air guard units. The tac air controllers insures the proper number of
airframes and the proper weapons before providing input to the terminal
operator. He responds to tac air request within the sorties allocated by

higher headquarters.

S-2/G-2 Controller Duties

While all S2/G2 functions are important, it is essential that this
controller insures there is an adequate intelligence build up. Anything less
puts the player-commander and his staff in the unenviable position of not

having information for planning purposes. This is particularly true at
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battalion level. In many cases it may facilitate the game for the S2/G2
controller to prepare a list of intelligencereports and indicators that will
provide the player commander and staff the necessary intellignece to do
planning and any last minute changes so they are prepared to meet the enemy
threat in the best possible disposition. If the S2/G2 controller does not
provide timely, accurate information and intelligence, the CAMMS exercise may
rapidly degenerate into one big fire fight in which the friendly forces have
no way of survival. The S2/G2 fulfills his responsibility by insuring he
accomplishes the following areas:

1. Represent all intelligence staff functions of higher and adjacent
headquarters as wll as other sources.

2. Keep abreast of tactical situation.

3. Adds realism by generating intelligence information and requirements.

o~
.

Prepare a collection plan-levy requirements to player units.

Tnsures unit SOP is followed.

[W,}
.

6. Checks flow of info/intel by injecting data at various levels.

S3/G3 Controller Duties

The S3/G3 controller performs those functions of the exercise units next
higher headquarters. In this capacity he is responsible for providing the
following:

1. Represent all operational and combat support assets of higher and
adjacent units.

2. Briefs and distributes the Division/Brigade operations order to the
playing unit.

3. Maintains a situation map and keeps abreast of ongoing lanned

tactical operations.
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4, Generates normal operations information, guidance, orders, and requests.
5. Exercises discretion in providing combat support to preclude unrealistic
accumulation of combat power. In addition to those duties listed above, it
should be understood that the S3/G3 controller must coordinate closely with
the chief controller in determining those assets that should/would be relea‘ed
to the player unit. It is essential that no assets be given the player unit
without approval of the chief controller. Anything less that this could
jeopardize the exercise and more importantly, give the player group the idea
that they have an unexhaustable supply of assets to utilize in an actual

tactical situation.

Gl /G4 Controller

The G1/G4 controller has two critical functions, first, controlling all
input to the administrative and logistical terminal, and second, establishing
and controlling administrative and logistical constraints for player units
during the exercise. During the exercise, units will request resupply
or redistribution from higher or adjacent headquarters. It is the ALOG
controller's decision to approve part, all, or disapprove the request. There
are two methods of resupplv. One is to resupply by percentage up to 150%
of TOE. The other being the most common way of resupplying, by individual

, items of equipment ammo, POL or personnel. The percentage type of resupply

| places the unit at a specific percentile level straight across the board.

L In other words if you put a unit in at 807, they have 807 equipment, ammo

POL, and personnel. This type of resupply allows for easy top off of

vehicles and resupply of ammo by putting the units in at 100% of ammo or POL.
It should be obvious by now that CAMMS is a control group dependent

simulation. Simply stated, a CAMMS exercise is no better than the control
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group controlling it. The commander has the option to make adjustments to
the control staff, but he should realize that cuttin ‘o many qualified
personnel from the control group will have an adverse impact on the validity

of the exercise.

67

e rme L

e, S —— a1 =




APPENDIX B
BATTALION COMIAND GROUP EVALUATION TEAM DUTIES

Battaiion Command Croup Fvaluators

- Review .11 assigned tasks, conditioas, standards and observable events.

- Expand/moditv observable events.

- Coordinate with controllers to determine when and where events are
likelv to ovccur and likely appropriate responses.,

- Observe Bn Cdr and staff performance during exercise.

- Coordinate with ¢opntrollers on a continuous basis in order to identify

kev events,

-~

- Record observations/ratings on iorms.
- Hand in ail rating and data collection forms (including self ratings

of Bn Cdr and taff) to ART repro-entative.

Communication Data Co'llectors.

- Ingure that all commo monitoring equipment is operational and
sufficient data collection forms are available.

- Insure that appropriate commo nets are being recorded on audio tape
equipment.

- Monitor cach assigned net for 15 minutes every hour.

- Record or collection forms the communications data requested.

- Summarize data (i.e., tally frequency) for each aspect of the
data for each hour of the ¢xercise.

Summarize data for entire exercise.

Provide summary results to senior evaluator.

- Hand in all remaining data to ARI representative.

Shut down all equipment.
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APPEJDIX C

PROGRAMS OF INSTRUCTION FOR CONTROL ANt EVAI IATION

CAMMS Controller Training (20 Hrs)

1.

Introduction
e What is CAMMS
e Interface with computer through CAMMS Forms

e CAMMS Controllers and Controller duties

Practical exercise
e CAMMS Terminal Operator Instruction

o Player/Controller duties and responsibilites

CAMMS practice exercise
e Use of CAMMS Forms

e Use of CAMMS generated information

e CAMMS play incorporating all controller, player/controller participants

[
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Controller Training (Diagnostic/Feedback Phase)
1. Introduction

® Need for diagnosis

e Bn Cmd Gp ARTEP

® General comments on feedback

2. Schedule of events
e Cmd gp training
e First training session
® Second session

e Summarv of other events

3. Diagnostic/feedback package
e Observation/evaluation procedures

e Feedback procedures
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Data Collector Training (4 Hrs)
1. Introduction

e Purpose of test

e CAMMS

e Commo nets

2. Schedule of events

Cmd Gp training

Integrated BS/TES Test
e Field exercise with exercise management system

e Field exercise

3. Data collection package
e Format
e (Clarification of terms
e Review of TAC SOP, CEOI (call signs, brevity codes)
e Procedures

e Application

R
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Evaluator Training (8 Hrs)
‘ 1. Introduction
@ Purpose of test
e CAMMS

e Bn Cmd Gp ARTEP

2. Schedule of events
e Cmd gp training

® Integrated BS/TES test

Field exercise with exercise management system

e Field exercise

3. Measurement package

e Format
b e Clarification of terms
® Procedures

e Application
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APPENDIY D
COMMENTS ON CAMMS CONTROLLER TRAINING COUKSE
1. Controller Manuals,

T don't feel as if a controller could do both air and artillery
effectivelv. Definitelyv need two individuals.

Much better manuals than previouslv. Three davs of training was much
P ) £

too long. Fxperience in our unit has shown that four hours conducted within
fortyv-eight hours of STARTEX is more than sufficilent.
2. Controller training.

Problem with ammo, POL resupply vs. actual field conditions, (i.e., drop
10 rds of main gun ammo at lst Platoon - how to input it).

| Need to have a form drawn up for FSO controller to keep track of firing
units, call signs, rds/tube, tubes, msns, fired, etc.

3. Mini exercise.
e should have one more mini exercise on a subsequent dav.
Needed Bn staff for mini exercise.
Because of the short length, I wasn't able to interject as many battle

events as | had plunned - wasn't complete - could have been made a more
useful exercise.

I have been called for six davs, however, onlv actuallv used one.
Positions necessaryv for onlv certain days.

Not long enough to get involved with generation of reports.

The mini exercise was too long and poorlv organized. Two hours would
have been sufficient if it had been organized.

4, Overall.

Too long for the desired results. Two hands-on sessions would be
adequate to train up all those concerned.

OPFOR controllers need to be extremely well versed in threat doctrine.
Had T not played this game and been given adequate threat instruction at
Ft Knox, I would not have been able to perform mv function.

5. Changes, additions, deletions.

I don't believe 1T will be able to fulfill computer training - but general
use of forms and procedures - yes.
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Nelete classes, go to hands-on (dead horse), Add 1/2 to prep time for
the after action review,

The artillerv to be effectively used needs more personnel to act as FIST
Chiefs, FDC's; we need two radio nets - one for FDC fire missions, one for
plaming and coordination.

Separate FW controller.

The program has to be updated. Weapons system results have to have a
semblance of reality.

More complete rundown on unit resources required.
Nats base nreeds to be updated to match current threat forces.

Shorten the training session. It doesn't require two; six hours would
suffice.

6. Problems ¢ncountered.

An Armyv air controller should be part of the control/plaver package to
provide the required ecxpertise. Company plavers would learn from this
expert.,

I found myself getting caught up in the exercise trying to rnluy Bde FSO,
and all of the S3's, and all of the FDC's. This made it more difficult to
act strictly as a controller and to be able to affect the battle to the
extent [ feel a controller should be able to do.

Had to split my efforts between S2 and EW.

Couldn't see all the actions or keep up with all reports/actions - CMD/
Intel/FSO/Air Nets,

Because of inadequate visualization of flank action, the OPFOR was
forced uncharacteristically to withdraw from a terrain feature that would
not have been normallv relinquished.

Fmployment of attack helicopters and the ocutmoded TO&E of the OPFOR,
i.e., TGZs, no attack helicopters, no DP-ICM, and minimal artillery
(especially MRL) effects.

The ur-t commanders must remember what role their unit is in, i.e.,
attack or defense.

Conflict with attacking and defending additions. Data base will only
allow for the initial battle input. Can be stopped by deleting all and
initiating new conflict but I was unaware of the problem prior to its
encounter,
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Computer lag time caused numerous and at times critical problems for
realistic game play. Computers are not responsive to a fast, free {lowing
game.

Computer delays of up to an hour resulted in untimely reports which
clogged the net at some time. There were large gaps where no radio traffic
went out for a 1/2 hour to an hour, Also, the computer personnel were not
sure as to who the attacker was in a counterattack which in my case, resulted
in me having to submit three different inputs on the same engagement - but
it took 20 minutes to find out that the computer or chiet controller wouldn't
accept the cards as filled out to controller specification.

7. Additicnal comments.

The artillerv program is very discouraging to use, and T don't feel that
it is valid. The artillery should be able to wound and kill more personnel
and occasionallv create either a catastrophic or operational loss.

[ believe intelligence officers, friendlv controllers, commanders and
staffs can gain immense benefits and lessons from a realistic portraval of
OPFOR. At the present time, CAMMS presents a bastardized picture. Over the
period of the last three years, 1 have recommended frequently adaptation of
the simulation to reflect the reality we are trying to educate the soldier
with here in Europe. Other simulations provide more accurate, realistic
training for all concerned on the table and in the TOC.

Personnel utilizing this simulation as a training exercise must understand
that the board play is merely a device for generating reports that drive the
staf f actions., Board plav and "who wins the war' are not as important as the
evaluation of the wav the unit goes about its staff actions. There needs to
be more cooperation between table plavers/controllers in recognizing that
objective.

Pepasus does the same thing better and for less money.
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APPENDIX L
COMMENTS ON CAMMS DIAGNOSTIC FLELEDBACK PROCLDURLS

Rating form should only reflect those tasks applicable to the tvpe
operation, i.e., attack, defend, retrograde, etc.

1t is a little too "conceptually" written for mv tastes - rather vague -
I sometimes wondered what vou were asking about. Also, its not feasible for

S1/4 to answer $3 related questions in such detail (i.e., many of "all" type
questions).

Need more subtask breakout - more specific
Tf organization of the task were bv duties of the evaluators.
Need more subtask breakout - more specific.

For Bn FS0 on Task 205 (Develop a plan based on mission and modify it as
required bv events), '"Passing of enemy intelligence/forwarding battlefield
information'" needs to be added to obscrvable events. Reason: This is one
of the primarv missions of FIST.

Some subtasks are hard to understand.

Reference Tasks 1B and 1C - It is impossible to 'determine what information
is available'" without determining what information sources are available.

2B should be before 2A.

Reference 2C - Key terrain must be taken into consideration when developing
the plan and OPORD. However, it should normally not be listed in the OPORD.

Reference 200 - Uhat is the definition of critical place? An area void of
enemv is a critical place if vour mission is to rapidly take a deep objective.

Task 2H should be divided into two tasks. First sentence of 2H is separate
from sccond sentence,

In sore cases, the observoble events do not apply at the level we are
plaving,

Subtasks that do not applv should be deleted.

Modifv so there are separate sections for each position for evaluation of
performance.

Delete communication requirements from S2.

A more specific breakdown of each subtask into duties, responsibilities,

tasks critical in a given dvty position but leaving room for ingenuitv and
initiative.
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Staff areas need to be more defined - admin/log has little or no intel
input. Make admin/log packet and expand based on Controller's Instruction
Book.

Wordy, verbose, complicated, too long. KISS = Keep it simple stupid!
After a whole day of plaving this game, I've no inclination to read anything
as lengthy as your directions; brevity is not only the soul of wit, but also
the key to attention!

Lack of knowledge in one of two areas makes the diagnostic procedure one-
sided.

Some coordination among staff members took place after hours. This was
discovered during feedback session.

Controllers should write all scenarios so as not to influence evaluators.
Too much time wasted to fill out forms.

The "how do you rate yourself' form has only limited value, I think the
idea of balancing it against the controllers is better accomplished verbally
at our afteraction interface.

Prepare packages tailored to individual staff sections.
Realize staff needs an overall evaluation - however, each staff position

has different emphasis - admin/log evaluation needs a lot of subjective
additions to cover obvious problems.
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Need more explanation on where the form go - how critique is to be
conducted.

T had to wait from 1330 until 1630 to get the questions. A ridiculous
waste of time.

Wordy, verbose, complicated, too long. KISS = Keep it simple stupid!
After a whole day of playing this game, I've no inclination to read anything
as lengthy as your directions; brevity is not only the soul of wit, but also
the key to attention!

Needed more time to rate and discuss the rating with individual to
identify weak areas and obtain their solutionms.

Evaluators could use more time to talk over the task to check if the
interface took place.

I like the after-action get togethers. Excellent feedback, professional.
Initially (lst Iteration), it (feedback) was questionable.
Feedback must create learning and not present an unclear atmosphere.

I really feel positively about the sit down sessions. They're as (or
more) important as the games themselves for an S-4.
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There is a real need for a controller and/or evaluator in the game room
and field location.

Portraval of situation was not as easily discernable as controllers
pictured (too much misleading).

CAMMS personnel not initially involved in Cmd-staff relationships. Will
not see all that takes place.

Not as personal, more comfortable and receptive.

Quantum leap.

No verbal later.

Observer was in a good position to comment/suggest improvements.

I learned a lot in the first session and implemented new ideas.

Having both controller and evaluator there (i.c.. job separation), helpful.

I think baving a controller in both the CAMMS buildings and the TOC pro-
vided for a more effective evaluation of the exercise and duty position. The

plaver/controller was helpful.

Bv wearing so manv hats, I (FSO controller) did not feel as if T did anv
of the jobs as effectivelv as I would have liked to.

Controllers need to control only and not evaluate. An exception fo that
would be on specific areas they can observe, i.e., reporting.
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APPENDILX F

COMMENTS ON FIRST INTLCRATLD EXERCISE
Information Flow
1. The command net is over crowded with the playing problems of the net
CMDR or NCS. VWhat is intailed is a separate net of control for OPFOR,
friendlv and NCS to CAMMS site to minimize informaﬁion on firing, kills
and location of force for reporting on a 15 minute basis. Actual events
on the ground as they relate to play at CAMMS to learn mistakes made there

instead of what a make believe senario will say.

2. Radio Communications: Too many controllers and NCS's on the same net
trving to pass firing and kills, and location and situation reports at the
same time. Recommend two separate nets; one for normal controller firing
and kills reports and one for location and situation reports. NCS not
receiving transmissions, recommend either the NCS be equiped with a ARN 292
antenna or more effective use of high terrain be used for stationing the

NCS transmitter.

3. Controlling of two tank elements: Tank platoons are divided into two
¢lements, heavy sections and light section, and are designed to operate

at a considerable distance from each other; therefore, a controller, dispite
knowing the basic plan and using advantage points, does have some trouble

in controlling two ¢lements and may not be available to observe an encounter

with an enemy force. Recommend two controllers, one for each section, per platoon.

4. The CAMMS board game suffered from not having exact locations of the unit
in the field, so as a result updates would find units (enemy and friendly) too
close i.c., thev should have spotted each other sooner - we need timely and

accurate updates,
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5. This is my first timc as countermover. Controllers on the ground are not
keeping me updated with what is on the ground.
6. Poor reporting by NCC - Insure the platoon controiler report lills/casuclty
accurately and in a timely manner.
7. Live OPFOR and blue forces need to give up-dates on movement ond conflj v
continually.
8. CAMMS exercises staff, cxercising steff roqur-e oo acoeior o info rarion
flow. Integrating CAMIS with an FT! slows Jown the inicmmas on 1 ow and tius
decreases the potential training vaiuc of CAMMS jor *he ta®t.  Tutegration

def-ats the purpose of CAMMS.

9. First we werc not abhle to deveiop pusitive oneratioral spots [or the NCS,

This resulted in broken communications, and thns, 1o ivamation,

10. Communications - partiallv due to or locaticr | Vur &lso due to

extensive net traffic, w had manv serious commo gpap.. Solutions - statjons

in the control net must he limited to MILES contrellers onlv. ftherss may
receive but not transmit. OPFOF romuand net must Le ticited to the OPFOR
elements. That net is for <lemental use, not contr.l cvs. Use of that net

by others only distracts the OPFOR from the mission. 7iat leaves rlie CAMMS with
no net to contact MILES e¢lements with, however, L. dding a net inro the NCS
(NCC) they can gencrate input indirectly into the MILES play. 1If that is
inadequate an additional ncet could be add ¢ to the senior contreller, and/or

the OPFOR controller to initiate input.

11. More effective link with ground plavers to CAMMS.,  Better moven: nt and

reporting by adjacent notional unit:.
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1. MILES controllers must talk to CAMMS controllers.

i3, Communication effectiveness was limited since the controller had to operate
on both the OPFOR and FIST net. There should be one more additional net for

the controller (Bde FSO) and TFFSO to coordinate, pass information, etc., in
order to leave fire nets open. A controller needs to be present on the ground
whenever possible, when an artillery simulator or smoke pod is used in order

to assess damage or effectiveness. I did not receive any feedback in this area.
Sere necds ro be oan FDC involved thit can receive all fire missions, assign

units to fire volume. (Currently there is not).

1. Better link necded between group OPFOR and CAMMS OPFOR.

15, {ommunications - central control of OPFOR.

Contrel/Coordination
iI. interface o' real OPFOR with board OPFOR. Solution - Establish a '"Mine-CP"
in ficld for countrol of OPFOR and tracking of real blue force unit and orders

Trom b CP to the unit.

Use of notional units on the board to reinforce or secure key terrain for
MTLES unit (Although realistic in war) is unrealistic for MILES play.

Solution ~ Clear sep ration of notional and real units.

3. The fires of the MILES FO were not put on the board. I believe that this
was done because their fires had no effect on the computerized game. To
integrate the CAMMS and MILES both must effect the play of cach other both

on the ground and in the computer.
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4. FSO controller cannot adequately keep count of the number and type
of rounds fired by the live unit unless they announce a complete MTO every

mission.

5. 1Tt was difficult to try to keep the two games separate yet integrate
them i.e., the board plavers were not to fire on the live units (represented
on the table), vet we were supposed to be able to keep track of them. Only

recommendation would be to plav the game more.

6. The X0 for the real company was not reporting on A/LOG net to the S-1

and S-4. He should not be utilized as a gunner, rather he should do the X0's
real job. Monitor and report on the A/L net to the S1/S4; both losses and
requests. If he does not do exercise as an X0, there is no way for Bn to
know what is happening on the ground. The unit must exercise real supplies
on real vehicles to player units. This will make it difficult to interject

administration problems into the CBT Trains, but it is far better to exercise

j the whole unit.

7. Notional and live units became mixed on the board. The live units
were not able to shoot at notional or visa versa. If notional and live

units are to be integrated they are going to have to designate specific lanes

for the live and notional units to maneuver in and hold the units to their lanes.
The only problem with this is it would limit the free play of hoth live and
notional units and would limit tactic:] decision making processes on the part

of the Bn TOC.

8. Real vs notional players - Cannot achieve realistic assessment and what
would occur, need to establish set boundries for real units -~ but this is

unrealistic. X0 of live unit should set up here in facility to provide input to S4.
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9. The live OPFOR must receive directions from the game facility to move

rapidly from section to section to remain in front of iive ccompany thus

eliminating the notional vs real conflicts. Board players must work out

unrealistic arbitrary moves of notional units to cover holes caused by

maneuvering live OPFOR in front of live blue forces.

10. The point of the integrated cxercise was defeated from the start because

so called "notional” units could not report to 'real world” units and visa

versa. So we drove through each other

and ignored each other and generally

the exercise was pointless to that extent. This is not to say that I don't

appreciate the problem of setting it up.

11. A lack of coordination existed between the '"live" players and board

plavers. The lack of coordination was

a result of the difference in "live"

movement versus board movement. The game (CAMMS) was bastardized to

facilitate "live" movement play. This
of gain. 1Initial coordination (radio)
eventual evolvement of the system will

the future. A lane or sector for live

is a large overhead for a small amount
was quickly resolved. I believe that
allow for more coordinated play in

company would facilitate "live"

maneuver and notional movement being timely and tactically sound.

12. The player on the ground cannot see notional, friendly or enemy elements

which would obviously effect his actions. Notional and actual units cannot

engage one another and this causes unrealistic actions by all involved.

Suggested solution - do not integrate CAMMS and actual play. Integration

is only a distractor from realistic training objrcotives.

13. Effective control and coordination

between the CAMMS OPFOR and the real

world OPFOR was never accomplished. This led to unrealistic adjustments

-
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and somewhat false doctrinal portrayal. The OPFOR platoon should be directly
responsive and under the control of the OPFOR commander. He should also
report to him via FM. What it appeared was going on was that two different
exercises were in progress and there was little or no control/coordination

between them.

14. As the OPFOR controller, I and my forces, were required to develop fighting
positions on the move, and extract to them without knowledge of our routes.
This was only a minor problem, but realistically OPFOR battle positions
should be déveloped all the way back, and routes coordination, allowing

us at least one day on the ground before problem execution.

15. Ground verses board results - they are totally incompatible, OPFOR
on the ground decisively engaged and detected two company teams. This was
not reflected on your overall board. Perhaps a point on equilibrium exists

inbetween. (High ground on desert terrain can probably see 2K).

16. Two separate battles were being fought: MILES forces and the notional
forces. There should be a possibility for the real blue forces to engage

the notional OPFOR and for the notional blue forces to engage the real forces.

17. A&L play was not integrated. The real company had no X0 or commo on the

A&L FM net. There should be real Admin log play for the real company.

18. Task force and $3 focused on one team in the field too much -- too much

over supervision. Recommend you put the whole task force in the field. -

19. Fire net was used for Admin traffic, i.e., CFC FCT etc., and interfered
with firing and fire missions. Add one more capability at the commo facility

for a radio tno simulate the DS Bn CF net.
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20, The exercise must be structured to avoid actual player pieces being engaged

or observed by board plavers,

21. Manucver companv absolutely needs XO. X0 must have some kind of realistic

supplv consumption rate (computer interface?).

o
[

OPFOR control be under one person who is located around CAMMS map with
radio contact with asst OPFOR controller on the ground. PROVIDES: 1) Single
control, 2) realism to tactics, 3) coordinated exercise, and 4) board to

ground exchange,

23. There were two totally different battles - notional and real and there

was no integrated at all.

24. Notional unit (on board) attacks through objectives; unit on ground passes
over same terrain and is engaged by OPFOR on ground. Coordination between

table and pround must happen,
25. No X0 for TMC.

Miscellaneous

1. When reconstituting forces that killed forces have to be brought back to
"life." Action of play will not always allow time or place due to controller
emphisis on staving with plavers still "alive in actual playing status."

If contact is made while reconstituting it cannot be completed due to these

responsibilities are complete.

2. Inrufficient time for MILES controllers to check equipment, AAR, and
attend CAMMS debrief and AAR.  Allow more time for MILFES Post training

activities. In an MRA real MILES units have problems with safetv maneuver damage.
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3. FO's used the board instead of using Bn S$2 to develop targets. 8lmm
mortars were rarelv used because FO's and CoCdr's saw that thev would have

little or no effect on the battle.

4, The Bn FSO has communication problems with the live FIST chief player -

recommend he use a 292 antenna.

I can only speak from the viewpoint of an artillerv officer in that it
scemed artillerv effectiveness was somewhat lacking; however, the simulation
overall was verv effective. 1 would not believe the 1655 artillery rounds
of various calibers would be fired in shows in actual combat however

(re-supply would be different) in an engagement of the size that was plaved.

6. Artillerv was ineffective, 1 suggest that the ratio of kills be higher.
Example: a batterv of one round killing one person; btrv 2 rnds kills one
and wounds one. For a battalion of one round, it should be 1 vehicle killed.
We shot 1655 rounds which amounted to 5 killed and two trucks killed. This
is absolutcely unreal. Tt should be 5 to 6 times that amount. Also, we

should have had use of chemical, ICM White Phosphorus, and Mine-Carrying Rounds.

7. Inadequate recon time - MILES controls were given the exact lane and active
battle positions very late on the afternoon of the 25th. This perhaps was

the biggest problem due to its affects.

8. The need to be phvsicallv at different locations at the same time. Radio

is not the answer. Recommend more evaluators,

9. Accuracy - artillery cfects were unrealistic.

10, CGame time is too short to properly perform mission.
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11. Only because controllers/evaluators are professionals with other people

it could be devastating.

12. ARTY: Terrible feedback (software-program), unrealistic. Movements:
Constrained to speed dictated by computer - unrealistic. First battle,
Pegasus - more realistic. A/L ?? - first we must resupply one hour into
game, then two weeks, not at all. BOTTOM LINE: 1) CAMMS is too expensive
for what unique results it rendors. 2) CAMMS is unrealistic in its
constraints - i.e., a unit is in contact (Hinds vs tanks in open); woodline
is two meters away; computer dictates the unit can only more @250 mt/hrs.
Results of ARTY = therefore teaching bad habits. 3) Integration is possible
with certain model changes. But is it worth it? NO-The TOC could be
exercised with 1/10 the overhead/cost. 4) SHELVE CAMMS until it becomes

more realistic than other BS games and is worth ($) the expenditure.

13. This is my third iteration. I really think it is great to be able to

wait for three hours after the end of the exercise to fill out these forms.

14. No realism in a printout with only numbers of NCO's/KM's. It's too
much work for an XO to handle all the reports at his level. He should
have the platoon leaders requisition to him. Also, the X0 should have

to requisition for each tank, just the PLT.
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APPENDIX G
COMMENTS ON SECOND INTEGRATED EXERCISE

Information Flow

1. Poor reporting procedures. Bn net would give a location of unit that

was different than the controllers.

2. Communication with the maneuver units was poor, probably due to the

weather.

3. The presence of a coordinator in the game facility acting between the

OPFOR in the facility and in the field worked much better.

4. A solution for integrated is to have a person with the live OPFOR with a

direct net to the CAMMS site.

5. By co-locating the NCC and CAMMS elements in the same facility, it was
considerably easier and faster to provide current friendly and enemy

information to the CAMMS board. The NCC situation report is still too long

and cumbersome. Maneuver controllers are hard pressed to remember to file

their report on a scheduled basis. It would probably be simplier to have

them send SPOT reports on locations, movements, contact, and kills as they
occur. Would eliminate a good deal of traffic on the oontrol net. The addition
of the scnior controller/CAMMS OPFOR controller net also allowed for much

better control of OPFOR and the effort of adjacent units on that live OPFOR.

6. Radios could have been in better condition. The format itself was good.

T would suggest a "'message' area. Other than that the format was good.

7. Radio could have been in better condition. They could have sent the

messages a little slower than saying it so fast that you cannot understand.
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8. Unit maneuvering on ground was occupying terrain that was shown on

the board to be occupied by OPFOR.

Control/Coordination

1. Movement is not realistic - too slow. Real force vs notional force
not realistic. Bn Cdr knew what he wanted to do with a notional unit by -
passing a real one. This cannot be done realistically. System of having .

MILES controllers in CAMMS site will work. Keep real forces in the same lane,

opposing each other.

2. The problem with lives forces not moving the same as the notional units.
Board controllers attempted to force movement of ground forces by creating
gaps and allowing notional units to move through hoping to get the live
forces in contact but it failed. The problems of live and notional were

much reduced in this exercise.

3. Notional and live forces still mixed on battlefield. Solution: Always
lead with live force until penetration effected on live force combat L

ineffective then pass notional through against pure notional forces on board.

4. Once again it was difficult to accurately portray on the board what was
happening on the ground. Difficult to establisi who was in control or who

was driving who. It seemed the ground was driving their ~wn movements.

5. Bn CH needs to clearly define or redefine who's in cha.gye.

.
b

6. Notional units and real units used different FDC's which made it difficult

s Pty

for centralized control.
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7. A lack of centralized control of the integrated exercises was noticed.

This problem was surfaced previously. The exercise is driven by the ground
movement and not by board play. To fully realize the potential of the combined
or integrated exercise additional inovations need to be incorporated into the
problem. Theyv are: 1) Real or computer attack helicopters played on ground
units with attrition. 2) Rear or computer TAC Air played against ground units
with attr ion. T feel the exercise could continue to evolve unitl it is an

extremely productive training vehicle for staffs, commanders, and individual soldiers.

8. An offensive scenario allows for only limited potential attack helicopter
engagements., The integrated format had no real affect on engagement
opportunities. Any defense scenario would be better for attack helicopters.
"Notional'" attack helicopters cannot attack real units. On one occasion a
good engagement situation was negated because of this. Attack helicopters
would probably have not been allocated against an enemy force as depleted

as that in this scenerio. On a relatively small scale exercise such as this
this emplovment of attack helicopters could easily have been handled by one
of the ground maneuver plavers. This is especially true when none of the
aviation battalion staff is played and there is no logistical personnel,

ammo, or POL play.

9. 1In this particular exercise we were not permitted to play any air on the
field maneuver units, (simulated or otherwise). Recommend in the future
that live air be incorporated into the exercise, and the sorties be scored

bv a field exercise.

10. The real OPFRO must lead the attack rather than merely provide overwatch

for '‘hotional"” units. This is still not a truly integrated exercise.

e O
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11. 1Integration will work at BDE level with the real force (BN) moving within |

a boundry. This will provide a solution of mixing real with notional.

12. Integration is feasible at a dedicated site, i.e., MTA/NTC. Divisional

units cannot be sold this bill of goods to perform with their own assets.

Integration should be done only at a Bde level and not at Bn Co level. A

Bn zone of action is too fluid and the mixing of notional and live elements .
occurs too often, to allow realism for MILES or if MILES ran CAMMS then

CAMMS would suffer.
13. Mixing of notional and real forces was unrealistic.

14. It was extremely difficult to pass through the real life unit. The conc-
rollers were so entwined with "notional vs real' units on the ground, that my
team's movement was binded and any maneuver schemes were delayed, becoming
less effective. Suggestion: Play the real units as they are, where they are.
Place a good map reader with the controller on the ground to give a constant
board update as to location, direction of advance and unit strength. This

should be available constantly to board players.

15. I thought that the last integrated exercise had shown the need for greater
control ~ tighter coordination by controllers, specifically: between those

in the field and those on the board. However, for whatever reasons, this

week's c¢xercise proved to pe more confusing and frustrating than the initial one.
Integrated will simply not happen unless the entire process of notional vs

real units is completely thought through., Every possible confrontation must

be anticipated and an answer must be immediately given to all "problems."
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It is s«implv much too disturbing to attempt to control a task force anti
ghosts - wlie agpear and disappear, depending on the whim, or call of a

board OPFOR player.
16. Not realistic for the admin portion to play a number game.

17. Provide some means of integrating overwatch by notional units, even if
it's one tank/APC/jeep on the ground. That way, maneuver difficulties would

trade with the board and line of sight problems easily resolved.

18. Include questions addressed more specifically to the individual staff
se-tion concerning the training benefits and experience with the exercise.

Concerning the integrated exercise, there should be a player on the board to

reposition the 4.2 mortars, request resupply etc. I recommend that 2 FDC's
be operational in the CAMMS building, e.g., 2, 13 personnel that will receive
all calls for fire. One net would receive the DS GSR, & GS missing the

other would receive all 4.2 and 81mm missions. This would relieve the

Bde FSO of this responsibility.

19. ALOG play just isn't real. I think we're learning some bad habits ‘

trving tc keep up a artificially high consumption rates from computer. :

20. Again I must comment. It may be too simplistic and not at all scientific,
but, I can tell you intuitively that it won't work as well as other BS's -
besides being extremely costly, unrealistic time delays, improbable results
from battles, unrealistic constraints (f.e., rate of march while under attack), i

and many important variables not input.

21. Reports from the company on the ground NONE. Not realistic play with

personnel.
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22. Once again, Notional/Ground interface.

23. There was a tendency to concentrate attention and efforts, within the staff
more to the maneuver unit on the ground rather than equally among those on the
CAMMS board and on the lane. Coordination between the unit on the ground and
the two on the board with each other and the staff members could have been
closer, which would have made the exercise go smoother. Communication was
not a problem with the fire support element, however, all fire support should

not be on the same net.

24. XO not involved realistically on ground.

Miscellaneous

1. There must have been a problem with the LOOKAHEAD program, either operator
headspace or programming error. ALL real units reflected either battle losses
or supply degredation; my terminal only put in losses for two units. The
program should be looked into to see if BATTLE wasn't being conducted in lieu

of BATTLEM.

2. The atrillery play was not realistic, i.e., six rounds from a 8" battalion
had no effect on a MRL unit. The response time was OK. The ability to use

artillery is good.

3. The kill tables need to be improved. Artillery kills more targets than your

computer says. The computer matches real time responsiveness.

4., 1t was obvious that the Bde staff had not done a physical recon of the
training lane. Consequently, the maneuver commander was faced with a lane that
the OPFOR had complete control over. It may be realistic, however, it is not
condusive to good training. All training lanes should be recon'ed prior to

the operations order being prepared.
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5. The reason was because there was little new to the mission and plan.

The mission should be changed.

6. Bn Cdr and S3 tended to pay more attention to the one team on the ground and
neglected the other two. Solution: Keep the Bn Cdr and S3 in the TOC some,

require them to be on the notional company ground too.

7. Feedback is always worthwhile. We have made extensive revisions in SOP

because of the afteraction discussions.

8. These are some of the major reasons I dislike CAMMS, vice PEGASUS or FIRST
BATTLE. The object is to exercise the Bn staff and in this case, a live team
on the ground. With the problems outlined above, both objectives were met with
considerably less excellence than could be attained using a different vehicle.
BOTTOM LINE = CAMMS is nice, not as nice as other BS's, CAMMS is more expensive

and less precise than others. And, CAMMS integrated, conceptually look

b e e

workable, but, is it worth the bucks? I say no. And don't spend the money

unless the game rules are well rehearsed and the control staff understands

e

them completely. Don't hear me wrong, everyone concerned is truely professional o
and sincere. You're just dealing with a format that is far, far less than
satisfactory. Thanks - 1 enjoyed it and learned alot, too. Let's do it ;

next time with PEGASUS.

9. Small problem, but presents confusion. Maneuver unit should have three

platoons; one tank, one mech presented the Bn Cdr movement problems, i.e.,

inadequate firepower during overwatch security for tanks.
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